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A GREAT CLUB DINNER. 





The Most Successful and Enjoyable 
Electric Club Banquet Ever Held. 





A DISTINGUISHED ASSEMBLAGE LISTENS TO 
WITTY SPEECHES BY BRILLIANT 
MEN FROM BOTH CONTINENTS. 





The handsome home of the Electric Club, 
17 East Twenty-second street, was in gala 
attire on the evening of Thursday, October 
2d, the occasion being the inauguration of 
the season of meetings of 1890-91 by a club 
dinner, which membets and theit guests 
attended to the number of 120. The house 
had been recently renovated, and, with the 
club servants in neat, new liveries of blue 
and gold, presented a truly holiday appear- 
ance. 

On entering the hallway, brilliantly 
lighted by incandescent lamps, the eye was 
first attracted by a handsome floral device 
representing the Eiffel tower surmounted 
by a full size arc lamp. On the faces of 
the base were the words ‘‘ Science,” ‘‘ Pro- 
gress,” ‘‘ Art,” “Industry.” This beauti- 
ful design was sent to the Electric Club 
with the compliments of Dr. J. B. de Lery, 
and was seen and greatly admired by all. 

Members and their friends began to arrive 
about half past six, and from that time on a 
constant stream of men in evening clothes 
kept comingin. About seven o’clock, Gen. 
Oscar E. Madden, president of the club, put 
in his appearance and was greeted witha 
cheer and salvos of hand clapping. 

The large parlors and dining room had 
been thrown into one, making a handsome 
banquet hall, round which the tables were 
placed in the form of an elongated O with 
the head at the front of theroom. The 
table appointments were superb, and an 
abundance of flowers lent fragrance and 
beauty to the scene, 

About 7.30 General Madden led the way 
to the feast and took his place at the head of 
the table. Ranged on either side of him 
were the vice-presidents and other officers of 
the club, and the more prominent guests. 
At each plate plate was a delicate bouton- 
niére. An electric car and a scene in a tele- 
phone subscriber's office were works of art 
in confectionery placed on either side of 
the president. Ata signal from General 
Madden, after each guest had found his 
place, a flood of electric light was turned 
upon the room which had been semi-brilliant 
all the time. The cut glass and silver re- 
flected the bright beams of incandescent 
light and the smiles of the guests, a 
mandolin orchestra played entrancing airs 
which floated out upon the air from some 
hidden nook, while the following delicate 
menu was being served : 

MENU. 
Oysters, half shell. 

Potace.—Chicken Gumbo. 

Hors D'Oruvres.—Olives, Radis, Celery, Salted 
Almonds 
_ Poisson. Broiled Spanish Mackerel, Cucumber 
, of Beef, champignons aux truffes; 
String Beans. 

SorBet.—Punch, Electric. 

Rotr.—Partridge aux cresson, Salade de laitue. 


Guace.— Glace fantaisie; Biscuit, Edison. 
DessertT.—Fancy Cakes, Bonbons. 


Fromage et Grisini. 
Café. 
B, & G, Sauterne, Pommard, Champagne, Cognac, 
Chartreuse, 





Just as the champagne began to flow the 
attention of the assemblage was arrested by 
the stirring notes of the ‘‘ Marsellaise,” 
which came from—no one knew wher In 
silent interest questioning faces turned here 
and there trying to discover the source of 
the music. It was finally noticed that a 
long distance telephone receiver had been 
cleverly concealed in each of the two elec- 
troliers, and, beginning at the Long Dis- 
tance Telephone headquarters, 18 Cortlandt 
street, the strains of the orchestra were 
gathered up and passed along the copper 
wires to the banquet ball where they burst 
upon the ear as distinctly as though the in- 
struments Were but a few feet away. The 
music was met With great applause, and an 
encore unanimously demanded. This was 








an Electric Club dinner, and he was glad he 
came. He closed his remarks with a grace- 
ful tribute to the club, its home and guests. 

General Madden then called upon Mr. 
Grosvenor P. Lowrey, one of the vice-presi- 
dentsof the club, and said that as he had 
not been present at very many club meet- 
ings he would call upon him as a punish- 
ment, and that no subject had been assigned 
tohim. Mr. Lowrey responded in a par- 
ticularly happy vein, saying that he thought 
it would be the innocent audience which 
would suffer the punishment. General 
Madden had not assigned him a subject; 
being a lawyer he was accustomed always 
to keep both the topic and the fee in view. 
He felt that in thisinstance he was like Mr. 
Nathaniel Hawthorne, whom he resembled 
in no other respect, when he was called upon 
for a speech on one occasion in England. 
Hawthorne said he got upon his legs (Mr. 
Lowrey had observed that gentlemen some- 


Fig. 1.—Nrw Exxcrric Dramonp Dritt.—See Mr. Spaulding’s Paper, Page 84. 


given to the delight of the listeners, the 
number being a cornet solo: ‘‘ When Other 
Lips and Other Eyes, etc.” 

When coffee had been served and cigars 
lighted, President Madden, who acted as 
toast-master, in a few appropriate remarks 
called upon Mr. Henry C. Davis, the first 
president of the Electric Club. Mr. Davis 
spoke interestingly and feelingly of the 
growth of the club, from a very small be- 
ginning, and hoped it would continue in the 
good work it had done in the past, in uniting 
in friendly bonds the many representatives 
of rival electrical interests. 

Judge Taylor, of Indiana, was next called 
upon. He said he felt on this occasion like 


one of the men in the parable who were 
called in to fill up the places at the rich 
man’s feast. It was his first experience at 





times had had difficulty in doing this when 
called upon after dinner), rapped upon bis 
mind and it gave forth a hollow sound. Re- 
ferring to Mr. Taylor’s remarks, he said he 
didn’t know how familiar they were with 
the Scriptures out in Indiana, but here in 
New York we remembered them, especially 
the parable of the rich man’s feast, and the 
Electric Club was run on truly scriptural 
principles. : 

He agreed with ex-President Davis that 
the club had made great progress socially 
and also thought it had advanced greatly in 
a musical direction. The achjevements ir 
music had surprised him and he thought the 
club would compare very favorably witb 
some of the great choral societies. Now he 
would advise the club to take up some side 
issue, and suggested a new science called 
electricity. (Laughter). His experience 
with electricity had been very recent; he 
had lately paid a man to remove some ligMt- 
ning rods which were in a wrong place on 





his house to another position which after- 
wards proved to be a wrong place also. He 
remembered reading in an English book on 
electricity, written by an Irishman, this 
passage: ‘‘ The lightning rod was probably 
the first device used by man to employ elec- 
tricity for a useful purpose.” Hebhad heard 
some of the members in the back part of the 
room singing about a certain person called 
McGinty. Their singing reminded him of 
the man who was given to singing and was 
advised to amputate his voice just below 
the vocal chords. He had asked General 
Madden about this man McGinty and bad 
been told of the General’s recent experience 
in, or rather out of a boat at the Marine and 
Field Club. He had told the General that 
he thought it was a good deal like flying in 
the face of Providence to get back into a 
boat out of which he bad just fallen. If 
Providence had not been so kind, perhaps 
Mr. Lowrey would have had the pleasure of 
presiding at this dinner. 

Mr. Lowrey’s witty speech was frequently 
interrupted by laughter and applause. 

The toastmaster next called upon Mr. A. 
H. Patterson, who said he had left his 
speech at home and wanted time tothink up 
another. 

General E. 8. Greeley, when called, said 
he felt he must say a few words in relation 
tothe club. It struck him that the club 
was a grand success socially, and he thought 
that dinners, such as these, did a great deal 
to build up theclub. He thought all present 
owed a debt of gratitude to the committee 
of arrangements. He wanted to lay stress 
on the possibilities the club had before it 
and related how in 1886 a few men got to- 
gether to organize a club to draw the repre- 
sentatives of competitive electrical interests 
into more harmonious relations. Personally 
he never permitted business competition to 
interfere with friendly personal relations. 
The club, he continued, really grew out of 
a few men meeting together at lunch, and 
continuing to do so. In conclusion, the 
General said he intended to make it a rule 
to attend the club meetings. 

General Madden remarked that he didn’t 
want to give those present too much of a 
dose of vice-presidents, but he would call 
on another one, Mr. W. D. Sargent. 

Mr. Sargent was pleased to respond. He 
had been well entertained by a few far- 
fetched remarks—and all telephone remarks 
are far-fetched—(cries of ‘‘Ring off!” 
‘‘Hang up!” “‘ Are you through ?” ‘‘ Cross 
talk!” ‘‘Busy now,” etc). When the up- 
roar had quieted slightly, Mr. Sargent said 
he had invited as his guest this evening a 
gentleman whom he wished was better known 
to the Electric Club members. He would 
ask his friend, Dr. R. W. Raymond, secre- 
tary of the American Institute of Mining 
Engineers, to favor those present with a few 
remarks. Dr. Raymond had kept this en- 
gagement at great inconvenience to him- 
self, and Mr. Sargent knew all would be 
glad to hear from him. 

' Dr. Raymond said he had slipped away 
from the banquet of the iron and steel men 
at Delmonico’s where he was expected to 
speak in a short time. He had done a good 
deal of hard work in helping to entertain 
our eminent foreign visitors and had come 
to the Electric Club for rest. He found he 
had to work again here by having to make a 
speech. It reminded him of the country- 
man who went down the harbor to see the 
Statue of Liberty. Approaching it from the 
wrong side, he asked, ‘‘What’s that ai 
Some one replied, ‘‘ The Statue of Liberty,” 
‘*Well, if that’s Liberty give me Death!” 
As he said before, he had come around here 
for rest and was anxious, now that he had 
got here, to go back and pick up his load. 
(Cries of ‘‘Get it here!”) In connec- 
tion with mining, Dr. Raymond con- 
tinued, electricity had made giant strides. 
Mr. Spaulding had read an interesting and 
able paper before the iron and steel men de- 
scribing the use of electricity in mines, and 
had not half exhausted the subject. The re- 


(Continued on page 81.) 
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Slow-Burning Construction. 

The Boston Manufacturers Mutual Fire 
Insurance Company have prepared a mono- 
graph on slow-burning construction, the 
object being in accordance with the policy 
of this company to provide its clients with 
information on all subjects tending to the 
diminution of fire loss, either by later im- 
proved fire apparatus or methods of con- 
struction. The text and tables are prepared 
by C. J. H. Woodbury, who is the engineer 
and one of the officers of the company. 

Among the other topics considered in this 
pamphlet are the strength of mill floors, 
built by laying heavy planks upon large 
timber beams, in accordance with the 
methods which are now in general use 
throughout the textile factories of New 
England. Suitable tables give facility for 
estimating the safe load on floors, or design- 
ing floors to meet the proper conditions of 
the load to be imposed upon. These tables 
are simple and clear so that the engineering 
calculations could be made as readily as the 
computation of interest or discount from a 
banker’s table. But the circular says: 

“It is not assumed that these tables will 
do away with the services of an engineer in 
general construction, but rather that they 
may be convenient in many cases where the 
master mechanic of the works may make 
plans or supervise changes of construction. 
The utmost care should be observed to select 
the figure giving the greatest possible 
amount and concentration of load as the 
one which may be put upon any beam or 
set of floor beams, and in no case should 
beams be subjected to greater loads than 
those specified, unless a lower factor of 
safety is warranted under the advice of a 
competent engineer.” 

Other portions of the pamphlet are de- 
voted to giving information upon the proper 
proportion of timber mill columns which 
are preferred as offering more resistance to 
fire than iron pillars, and, as the result of 
tests by crushing such columns by the test- 
ing machine at the United States Arsenal at 
Watertown, Mass., a preference is expressed 
for square columns rather than the usual 
round columns. Extensive tables of the 
weights of merchandise and machinery, both 
in gross and on the basis of the space occu- 
pied, afford a convenient means of reference 
in connection with the subject. Fire-proof 
doors are recommended to be made of two 
thicknesses of matched boards nailed at 
right angles with each other and covered 
with tin, and an illustration represents the 
details of construction and arrangemert of 
such doors, which can be closed at will Iike 
uny other door, and also by an arrangement 
of fusible solder they will close automati- 
cally when the heat of the room reaches 
162 degrees. An illustration of the per- 
spective of a section of a mill shows the de- 
tails of preferable methods used in slow- 
burning construction, which, although de- 
signed for textile mills, is dcubtless equally 
applicable to machine shops, and other lines 
of manufacturing where it is desirable to 
construct buildings which will be applicable 
to sustuining heavy machinery under condi- 
tions of great strength and safety. Al- 
though this pamphlet was designed for the 
use of those insured by the company issuing 
it, yet it contains a great deal of informa- 
tion of value to all engaged in manufactur- 
ing. - 

New Lamp ¢juard. 

Of the numerous forms of lamp guards 
now in use, many need a shade holder and 
others have so coarse a mesh as to afford 
but little protection. Seeing this, Mr. George 
Cutter has brought out a new form of ex- 
panding wire-guard which combines the 
good features of all the others. It has 
five rings surrounding the part of the bulb 
which most needs the protection, has sliding 
sleeves which adapt it to avy 16-candle 
power lamp, and looks much neater than 
the older forms. The Great Western Elec- 
tric Supply Company are pushing this guard. 
>_> 

The Milwaukee Electric Railway Com- 
pany has brought suit against Conrad 
Eisenhut to secure $500 damages for al- 
leged interference with the running of cars 

on the plaintiff's lines. The proceeding 
was instituted to test the rights of house- 
movers on streets with electric wires. 








The Universal Arc Lamp. 

On this page is illustrated the arc lamp 
made by the Universal Arc Lamp Company, 
49 West 22d street, this city. This lamp is 
intended for use on direct current circuits 
having a pressure of from 100 to 125 volts, 
using from 8 to 9 amperes of current when 
burning two in series. The resistance is 
coiled about the top of the lamp within 
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Fig, 1.—Untversat Arc Lamp. | 
' 
} 
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which the carbon rod is suspended; any ad- | 
ditional resistance is unnecessary. 

The Universal theatrical arc lamp is made 
for stage uses and is designed to take the 
place of the calcium light. It can be used 
whenever constant direct currents exist, is 
easily handed, has all the effects of the cal- 
cium light, and the cost of operation is said 





to be much cheaper than the calcium light. 


The attachment being made at the regular 
stage pocket, there are no cylinders or hose 
to encumber the stage. The light, it is 
claimed, produces no noise and little or no 
heat. The intensity can be varied from 100 
to 10,000 candle power and the lamp is ab- 
e@olutely safe to handle as only 45 volts E. M. 
F. are used. The choking coils in the re- 
sistance box make a short circuit impossible. 
The material and workmanship of the 





equipment are of the best and the mechan- 
ism is very simple. The lamp, lens and 
reflectors, are mounted on a light cast iron 
cradle under which is a joint that allows the 
light to be thrown to any point,.the lamp 
burning equally well in any position. Av 
extension stand enables the lamp to be ele- 
vated to any required height, while a slip 
joint allows it to be quickly shifted to any 
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| Fie. 2.—OvuTLinE SHOWING METHOD OF 


ADJUSTING THE GLOBE. 


stand required. The small cradle is ar- 
ranged to mount the different reflectors, 
while in front is attached a sliding color- 
holder which can be run forward and back 
to suit the reflector in use. The attaching 
plug is made V-shape, obviating ull liability 
of making a wrong connection. Besides 
doing the work of the calcium light, this 
jamp can be used in producing many novel 





and striking effects, such as the natural rain- 


bow, illuminated fountain, morning clouds, 
thunder clouds, chain lightning, and others. 

The executive offices of the company are 
at 16 and 18 Broad street, this city, and the 
salesrooms are at 49 West 22d street; the 
officers are as follows: J. H. McClement, 
president; F. A. Mason, secretary and treas- 
urer; E. 8. Mendels, general manager. 
Directors: J. H. McClement, F. J. Sprague, 
E. H. Johnson, 8. Bergmann, F. A. Mason, 





The Compensation of Alternating- 
Current Voltmeters.* 


BY J. SWINBURNE. 


In 1887 1 had the honor of bringing before 
this section several methods of compensating 
voltmeters and resistance-bridges for varia- 
tions of temperature. Wires with different 
temperature co-efficients were used, by 
which means errors from change of temper- 
ature can be avoided. Methods of compen- 
sating wattmeters for the errors inherent in 
them were also explained. The present 
commupication relates to a somewhat anal- 
ogous arrangement for compensating alter- 
nating voltmeters for changes of frequency. 

It is much more easy to make a current 
indicator for alternating than direct currents, 
for troubles from hysteresis do not come in, 
and the slight tremble makes the moving 
part hang freely. If it is attempted, how- 
ever, to use such an instrument as a volt 
meter, the self-induction makes the reading 
far too low, and the error varies with the 
frequency. 

To get over this trouble, a voltmeter may 
have a non-inductive, or nearly non-induc- 
tive, resistance put in series with its active 
coil. A coil with an adjustable iron core is 
then put in shunt to the active coil, this 
shunt coil- having a very much larger time- 
constant. Though both coils have iron 
cores, they have open magnetic circuits, so 
they have practically constant co-efficients 
of self-induction. When the frequency in- 
creases, the current through the whole in- 
strument under a given pressure falls; but 
the back pressure of the shunt coil increases 
more rapidly than that of the active coil, 
so that it takes less than its share, while the 
active coil gets a larger share of the re- 
duced current; the actual current, and 
therefore the reading, in it remaining con- 
stant. The instant is calibrated with a di- 
rect current. An alternating current is 
then put on, and the core of the shunt coil 
regulated till the readings agree with those 
of the direct current. 

A similar effect might be obtained by put- 
ting a condenser in shunt to the non-induc- 
tive series resistance: but it does not look so 
promising, and I have not gone into the size 
of condenser needed in practice. 








*Paper read before the British Association in 
Section A, Leeds, September, 1590. 
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Fras. 8, 4 AND 5,— VIEWS OF THE INTERIOR MECHANISM OF THE UNIVEKSAL ARC LAMP. 


Chadbourne, Hazelton & Company, Phil:- 
delphia, have received orders from quite a 
number of electric railway companies for 
one or more complete equipments, and have 
closed several contracts for complete equip- 
ments throughout that will soon be in 


operation. They have nearly finished an 
equipment of five miles of road in Pottsville, 
Pa., which will operate 10 cars and which 
will be a most complete installation in every 
respect. 
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SOME RECENT ELECTRICAL 
PATENTS. 





ELECTRIC HEATER. 

In the accompanying engraving is illus- 
trated a recent improvement in electric 
heaters, patented by Ernest Abshagen, of 
Chicago. It comprises a metallic radiating 
frame in which is placed a fluid which will 
act as a conductor of heat, but which is a 
non-conductor of electricity. The inventor 
prefers to use for this purpose whale oil. 
In the bottom of the radiator, and insulated 
from the metallic frame, is placed a resist- 
ance coil R, which is connected in the cir- 
cuit of a dynamo electric machine G, or 
other suitable generator of electricity. Al- 
though this resistance coil is in intimate 
contact with the oil throughout its entire 
length, it is, of course, carefully insulated 
from the metallic frame. The heat of the 
coil when the current passes through it is 
communicated to the oil, and the latter is 
raised in temperature. As whale oil boils 
at 630 degrees Fahrenheit, it will be under- 
stood that for purposes of domestic heating 
no dangers of explosion can occur. Expan- 
sion of the oil is provided for, and this ex- 
pansion is made to subserve a useful func- 
tion in the operation of the heating system. 
As shown in the engraving, in the upper 
portion is arranged, by suitable castings, a 
box, one side of which, marked E, is 
adapted to slide under pressure of the ex- 
panding oil, when the latter becomes heated, 
against the tension of a stout spring, and 
the device is so arranged that when this 
sliding piece has reached a predetermined 
limit a contact will be made which will 
close a short circuit 3, 4, and thus shunt 
the current from the heat generating re 
sistance R. One of these contacts, as illus- 
trated, is arranged on the inside of the sliding 
piece E, and the other is adjustablein relation 
thereto by means of the pivoted arm J, 
which may be regulated in adjustment by 
means of the set-screw vw. By reason of 
this adjustment device J, the apparatus be- 
comes entirely self-regulating, the point at 
which the resistance coil is cut out being de- 
pendent on the temperature to which the 











oilis raised by the heat of said coil, which 
may be set to act at any desired point. 
After the oil has been brought up to the 
proper stage of heat the cut-out acts, the re- 
sistance coil is short circuited and remains 
so until the volume of oil cools down suffi- 
ciently to separate the contacts and open 
the short circuit, when current will again 
flow through the resistance coil, and the 
heat of the volume of oil will be raised to 
the proper degree. 
NOISELESS CAR PROPULSION. 

In last week’s issue of the ELECTRICAL 
Review we described a recent improvement 
made by Mr. Edison in gearing specially 
adapted for application of electric motors 
to traction purposes, in which a system of 
epicyclic gear wheels was used, two of 
which were loosely mounted on a spindle, 
and the third was pivotally mounted on an 
arm rigidly connected to the spindle and 
remained idle so long as the two loose gears 
moved at equal rates of speed, but was 
forced to rotate when any variation of the 
speed existed. In the accompanying en- 
graving we illustrate a further development 
of this idea by the same inventor, in which 
gear wheels are dispensed with and a rope 
used as a belt is substituted therefor, thus 





providing for a noiseless transmission of 
power between the motor shaft and the 
driven axle. The principle of operation of 
the device will be understood from an in- 
spection of the detached view Fig. 1, in 
which C may represent an axle or spindle 
upon which are loosely mounted two grooved 
wheels Aand B. An arm a rigidly secured 
to the axle C carries four smal] pulleys, two - 
on either side of the spindle, and a continu- 
ous rope G is carried around all of the 
pulleys. If we assume the wheels A and B 
to be rotated by any source of power, as for 
instance an electric motor, in thesame direc- 
tion as indicated by the arrows, then so long 
as they move at equal rates of speed no rota- 
tive tendency will beimparted to the axle C, 
inasmuch as the wheels turn loosely on 
the axle and one wheel picks up the rope as 
fast as the other feeds it; but if there be a 
difference in speed the arm a will be rotated 


; 














bodily and thus impart a rotary movement 
to the axle C, the direction of movement de- 
pending upon which wheel moves at the 
faster rate. If B move faster than A, as 
will be understood from the engraving, 
shaft C will be rotated in the direction of 
the arrow at the left; if the wheel A move 
faster the shaft will be rotated in the oppo- 
site direction. In Fig. 2 of the engraving 
the method of utilizing this system of rope 
transmission for tractive purposes is illus- 
trated. O represents the electric motor, the 
spindle of which drives the sleeves d ¢ by 
means of rope belts, and imparts a rotary 
movement in the same direction to the 
wheels A B by means of expansion pulleys 
MP, controlled by means of a lever R, the 
adjustment of which may be regulated from 
a front portion of the car through the in- 
strumentality of a sprocket chain, as shown. 
The relative speed of the wheels or pulleys 
A B may be varied by adjustment of the 
expansion pulleys. In this manner the 
motor may be kept in continuous operation, 
whereas the car may be stopped, started, 
driven forward or backward at the will of 
the motorman. 
METHOD OF ELECTRO-DEPOSITING 
ALUMINUM. 

As the price of aluminum is declining un- 
der the improved methods of reduction de- 
veloped of late years efforts are being made 
to call into service its many useful qualities. 
Difficulty has heretofore been experienced in 
electro-plating metallic articles with alumi- 
nium, due to the readiness with which the 
metal in a state of fine sub-division decom- 
poses water, forming a hydrated oxide in the 
electrolytic deposit and preventing the for- 
mation of a sufficiently heavy layer of metal 
for practical uses. This oxidation readily 
occurs at a temperature of 100 degrees F. 
and increases with the intensity of the de- 
positing current. Mr. J. A. Jeangon, of 
Newport, Ky., has recently patented a 
method of electro-depositing aluminium, 
the distinctive characteristics of which are 
as an electrolyte a saturated solution of per- 
sulphate of aluminium and an anode com- 
posed of commercial aluminium having in- 
corporated with it throughout its mass a 
separating substance such as carbon or kao- 
lin. The anode is prepared by melting the 


metal in the crucible and stirring in pow- 
dered carbon. This sub-division of the metal 
it is claimed greatly modifies the electrolytic 
action by a distribution of the current lines 
over the entire surface of the electrodes. 
The advantages of the persulphate or 
acid sulphate of aluminium as an electrolyte 
are that a high temperature is necessary to 
interfere with crystallization when this salt 
is used. A high temperature is important 
not oaly in preserving the condition of 
super-saturation of the solution but also in 
facilitating the dissolution of the molecules 
of the salt in the performance of the elec- 
trolytic work of the current which is one of 
low electro-motive force but great quantity. 
The process is claimed to produce a dense 
and compact deposit of aluminium which 
may afterwards be burnished in any way. 
The excess of acid in the electrolyte not only 
reduces the resistance of the latter but also 
prevents oxidation of the metal by facilitat- 
ing the evolution of hydrogen which passes 
off freely during the electrolytic action. It 
also tends to prevent the formation of a hy. 
drated oxide in the deposit, since it converts 





such immediately into the salt of the electro- 


reguline deposit of great density and any 
desired thickness may be produced. 
COMMUTATOR BRUSHES. 
An improvement in commutator brushes 
recently patented by Charles Wirt, of 


panying engraving. The brush is composed | 


which is metallic and the other two are car- | 
bon, the three being held together in any | 
suitable form of clamp. 


be employed, the point being that the two 
side plates are made of a material having a 
lower degree of conductivity than the cen. 


tral part of the composite brush. The end 
which bears upon the commutator is given a 
curvature to correspond to that of the com- 


mutator segments. As the commutator cy- 
linder advances under the brush the latter 
passes from one segment to another, con- 
nection being broken with the first segment 
rand made with the succeeding one gradually, 
the outer plates of the brush serving as re- 
sistances and tending to reduce the amount 
of sparking. 
ELECTRIC WIRE DRAWING APPARATUS. 


Mr. Edison has recently patented a device 
in which electricity is forced into service in 
wire drawing. The system is illustrated in 
the accompanying engraving in which B B 
represent dies through which a wire His 
drawn by means of drawiug whee!s D. The 
die plates may be of any desired number and 


> z 











decrease in size in the direction in which the 
wireis drawn. Pickling reservoirs C C’ are 
arranged at suitable intervals to remove the 
oxide from the wire. Between each die and 
its co-operating drawing-wheels are two 
brushes connected in circuit with a source 
of electrical energy, these brushes bearing 
on the wire. A current of sufficient volume 
is passed through the brushes and the inter- 
posed section or wire to bring the latter to a 
temperature at which it can be readily 
worked, The strength of current and con- 
sequently the softening power thereof on 
the wire may be regulated by means of vari- 
able resistances interposed in the heating 





circuit. 


Instead of the car- | 
bon lead might under certain circumstances | 


| 





| pany, with a capital of $5,000. 
| George F. Huff, Greensburg; A. O. Caven, 
| Derry; Edward Pitcairn, Wilkinsburg. 














Owosso, Mich.— Owosso City Electric Rail- 
way; capital, $50,000. 


Detroit, Mich.—Detroit Dynamo Com- 
pany; capital, $25,000. 


Chicago, I1].—Archer Electric Light Com- 
pany; capital, $15,000. 


Chicago, Ill.—Electrical Reminder Com- 
pany; capital, $25,000. 


Chicago, I11.—Chicago Illuminating Com- 
pany; capital, $500,000. 


San Francisco, Cal.—Christy Telephone 
Company; capital, $1,000,000. 


Howell, Mich.—Howell Electric Light & 


lyte. Under these conditions the solution is | PowerCompany; capital, $10,000. 
constantly replenished from the anode and a | 


Centreville, Ia.—Centreville Light, Heat 
& Power Company; capital, $35,000. 


Chicago, Ill. — Underground Electric 
Lighting Company; capital, $1,000,000. 


Seattle, Wash.—The Rainier Avenue Elec. 


Orange, N. J., is illustrated in the accom- | tric Railway Company; capital, $250,600 


Mount Pleasant, Mich.—Edison Electric 


of several sections 1, 2, 3, the middle one of | Light & Power Company; capital, $10,000. 


Detroit, Mich_—Ann Arbor, Ypsilanti & 
Detroit Street Railway Company; capital, 
$100,000. 

Leavenworth, Kan.—Leavenworth Elec- 
:tic Street Railway Company; capital, 
“$500,000. 

Waukegan, Ill.—Norton Electric Boot 
Blacking & Novelty Manufacturing Com- 
pany; capital, $1,000. 

Austin, Tex.—Terrel Electric Light Com- 
pany; capital, $10,000. Incorporators, T. 


| F. Bowles, J. M. Powers and John L. Ter- 
| rel. 


Derry, Pa.—Derry Electric Light Com- 
Directors— 


Waxahachie, Pa.—The electric lighting 


| company has increased its capital stock 


from $10,000 to $18,000, and will order all 
necessary machinery to enlarge its plant. 


Jersey City, N. J.—The Crescent Con- 
struction Company, capital $100,000. In- 
corporators, C. F. Cutler, D. B. Parker, W. 
T. Bouchelle, Joseph Kavanagh, U. N. 
Bethell. 


St. Louis, Mo.—Hazeltine Electric Com- 
pany; capital, $650,000; incorporators, C. N. 
Hazeltine, G. W. Parker, D. R. Russel, T. 
G. Portis, J. C. Atwood and Le Grand 
Atwood. 


St. Louis, Mo.—The Southern Electrical 
Supply Company has filed its application 
for an increase in capital stock from $10,000 
to $25,000; its assets are $33,837.68, and 
liabilities, $6,532.93. 


River Forest, I1l.—River Forest Water, 
Gas and Electric Light Company; to furnish 
water, gas and electric light; capital stock, 
$75,000; incorporators, H. E. Broughton, 


| Frank C. Smith, H. Stemble. 


Cherokee, Ia.—The Cherokee Electric 
Light & Power Company, with a capital 
stock of $25,000; president, J. C. Hall; 
vice-president, W. A. Sanford; treasurer, 
Chas. E. Moore; manager and secretary, J. 
C. Hutchinson. 


St. Louis, Mo.—The St. Louis Unicycle 
Railroad Company; to operate an elevated 
electric railway having but one rail; capital; 
$200,000. The officers are: President, 
L. A. Brown; vice-presidents, John H. 
French and J. W. Tremayne; treasurer, W. 
A. Adams; secretary, Chas. H. Wengler. 
directors, Chas. H. Gleason, Chas. H. 
Blake and David Strawbridge. 
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It is stated that primary batteries are no 
longer used for telegraphic service at the 
Central Telegraph Office in Berlin; storage 
batteries charged by the dynamo electric 
machines of a lighting station being substi- 
tuted as a supply of operating current. 





What is the best name for the man ‘‘ who 
didn’t know it was loaded”; the servant girl 
who starts the fire with kerosene; the man 
who smokes cigarettes over acan of powder; 
the lineman who handles a live wire without 
rubber gloves; and the station employé who 
puts one hand on an arc current switch and 
the other on an iron steam pipe? 





Government control of the telegraph, tele- 
phone, express business, railroads and nearly 
every municipal service is what Mr. Edward 
Bellamy advocates in the October Forum as 
‘* First Steps Toward Nationalism.” This 
would lead up to the establishment of a sys- 
tem of national stores where everybody 
could be furnished everything at cost. The 
New York Sun concludes an editorial on the 
subject thus: ‘‘If it were not for the tri- 
fling circumstance that his beautiful scheme 
leaves out of the reckoning individual human 
nature and Julius Cesar and Jay Gould and 
Tom Reed and Napoleon Bonaparte and a 
a few other fellows, not to mention the 
original Adam, the whole business of nation- 
alization would be as simple as one of the 
contrivances where you press the button and 





somebody does the rest.” 





Col. Anthony D. Bullock, of Cincinnati, 
president of the City and Suburban Tele- 
graph Association, and of the Bell Telephone 
Exchange, a prominent and wealthy capi- 
talist and a highly esteemed citizen, died of 
apoplexy at his home in Mount Auburn, 
Friday evening of last week. He has two 
sons, one in Williamstown, Mass., and one 
in Cincinnati. No man in Cincinnati was 
better known or more highly esteemed. 





The banquet given at the Electric Club 
on the evening of October 2d was an affair 
of which many older metropolitan clubs 
might well be proud. The arrangements 
were perfect down to the minutest details, 
and the dinner passed off with an eclat and 
brilliancy which must have been most satis- 
factory to its projectors. The Fall and Win- 
ter season is now opened, and it is hinted 
that the Entertainment Committee has sev- 
eral pleasant surprises in store for future 
meetings of the Club. 





The Ferranti alternating current mains 
forming part of a system by which London 
is to be supplied with current at 10,000 
volts are now partly laid. The conductors 
consist of two concentric lengths of thick 
copper tube, separated by waxed paper and 
covered with an enclosing steel tube separ- 
ated by insulation. It is made in 20 feet 
lengths, adjacent sections being connected 
by a conical joint, one being bored and the 
other tapered and pressed together while 
heated. The conductors are laid in troughs 
of creosoted boards, and covered with bitu- 
men, a layer of asphalt being laid over the 
top board. A curious incident of alternat- 
ing current with great lengths of conductors 
is said to result in using these high pres- 
sures. A transformation which would give 
20,000 volts in a short length of main if ap- 
plied to alength of some miles may give a 
pressure of 25,000 or 30,000 volts; or, as 
put by the London Electrical Engineer: 
‘* When running some score or two of lamps, 
the potential which at the generating end 
would be normal (say 2,500 volts trans- 
formed up to 10,000) has shown up to 160 
volts on the lamp circuit when transformed 
down again, instead of 100 volts, thus indi- 
cating the pressure in the charged length of 
main to be raised to 160x24x4—15,460 volts 
instead of the original 10,000 volts.” 





KILL YOUR HOGS BY ELECTRICITY. 


Although electrocution is a dismal failure 
as a mode of inflicting the death penalty on 
criminals, itis claimed to have great com- 
mercial advantages when applied to hogs. 
It is claimed that the passage of the current 
not only kills the hogs, but kills trichinae 
at the same time. Whether this claim has 
any foundation in fact, we cannot, at the 
time of writing say ; but it seems plausible. 
If substantiated, the discoverer should be 
canonized as a great benefactor of the hu- 
man race, and deserves of Congress a gold 
medal for a clear-cut solution of the inter- 
national question raised by the American 
hog. Perhaps the Patent Office might be 
willing to give him the privilege of reserv- 
ing all rights for this method of curing ham. 





RESISTANCE OF THE HUMAN BODY. 

Professor Swinburne has tested the resist- 
ance of a number of different individuals, 
the current being passed from hand to hand. 
The result of his tests indicates that the 
effective resistance is less to the flow of the 
alternating than the direct current in the 
same individual, and that the resistance 
offered to either current varies widely with 
different persons. Out of five subjects tested 
the resistance to a continuous current of 50 
volts was found to vary from 3,320 to 10,000. 
An incident very pointedly developed by 
the tests was the great difference in strength 
of current that can be endured by different 
people. The subject having the highest 
resistance was a lady. 





ELECTROLYTIC PRODUCTION 
OF PURE IRON. 


A process for the direct conversion of pig 
iron into wrought or ductile iron, without 
decarbonization by beat, has been invented 
and worked out to a practical shape by Dr. 
Stephen H. Emmens, of Emmens, Pa., the 
inventor of the powerful explosive which 
bears his nameand is now most successfully 
going through the ordeal of government 
tests. Wrought iron, so-called, is to-day 
almost universally produced by the process 
of puddling cast or pig iron, the higher and 
costlier grades of pig being used, especially 
in the production of the finer brands, known 
as ‘‘ Norway” and ‘‘ Swedish” iron. The 
puddling process may be said to be simply 
the burning out of the contained carbon by 
the agency of heat and oxygen, and success- 
ful puddling requires great skill and ex- 
tremely hard labor, which must be paid for 
accordingly. The Emmens process, as to 
the actual conversion, requires no heat and 
no skilled labor, but for merchantable bar 
or sheet iron, the product is simply heated 
and rolled orhammered. The process is 
hardly to be described as decarbonization of 
pigiron. Tocoin a word for the purpose, 
‘*deferication” of pig metal would more 
accurately describe what takes place. The 
process is electrical, and the pure iron is ex- 
tracted from the crudest and most impure 
pig iron or pot metal with as much facility 
as from the best charcoal pig. 

Many attempts have been made to force 
iron into the list of electrolyzable metals, 
but failure has marked all efforts except in 
the electroplating of engravings or copper 
electrotypes with a coating of hard iron. 
The difficulty has been completely over- 
come by Dr. Emmens, whose electrolyte 
and current treatment are such as to form 
a perfectly reguline and closely adherent 
cathode of iron of almost chemical purity, 
which then only needs washing, heating 
and rolling to produce an article equal to 
the finest Swedish iron, being very soft and 
easily worked. The inventor claims to be 
able to make the iron from pig and put 
into merchantable shape at a less cost than 
the ordinary puddling process, and at the 
same time to further cheapen the cost by 
using the very lowest priced grades of pig 
iron. If this be true, and there seems to be 
no reason why it is not, the effect can hardly 
be safely predicted. Electricity as a com- 
modity is now a very cheap article, and its 
production is as certain and uniform as the 
laws of science can make it. It is said that 
the residue of the anode, composed of grapb- 
ite, silicon, sulphur, phosphorus, etc., from 
which the iron is, of course, absolutely 
freed, makes a valuable basis for mineral 
paint, and probably this is the case. 

The metallurgist wil] at once realize the 
value of this process, if for no other reason 
than that it at once makes available for the 
production of iron, immense deposits of iron 
ore in various parts of the country, which 
are now useless owing to the probibitive 
quantities of phosphorus and sulphur they 
contain. Such ores are not available even 
for the Bessemer or open hearth process, 
which produce low steels containing a very 
small proportion of carbon. But for the 
Emmens process these ores are practically as 
good as any. They can be smelted, run 
into slabs of proper size and shape and the 
only effect of the impuritics is upon the 
character of the anode residue. The cath- 
ode will in all cases be practically and 
almost chemically pure iron. Not only 
that, but when heated and roll or hammered 
its quality is of the very highest grade. If, 
as seems to be fairly within the truth, such 
iron can be produced from such pig at a 
cost below or even the same cost as an equal 
quality by the puddling and refining fur- 
naces, the result must be necessarily im- 
portant in the future development of the 
iron industry. 

The process is of interest also to the elec- 
trical fraternity in point of utility. The forged 
product is said to be surpassing in its fitness 
for magnet cores for all purposes on account 
of its great purity and the low resistance of 
a magnetic circuit composed of it. This 
would seem to be true by comparison. The 
most impure cast iron has the least magnetic 
permeability, and the co-efficient of the 
latter rises as the cast iron approaches the 
character of wrought iron. Swedish iron is 
the purest commercial iron we are ac- 
quainted with, and we all know its splendid 
magnet-making properties when energized. 
The Emmensiron, being still purer, ought to 
make a proportionately better electro-mag- 
net. If it does, the electrical industries 
alone will create a heavy demand for the 
new product. 
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CORRESPONDENCE. 


News from Boston and Washington. 








OUR BOSTON LETTER. 


The New England Portelectric Company 
gave another successful exhibit of the work- 
ing of its system at Harvard Station, Dor- 
chester, Mass., Saturday, October 4. 

Mr. E. P. Bullard, proprietor of the Bridge- 
port, Conn., Machine Tool Works, is 
installing an isolated incandescent Edison 
plaot at his factory. The Evans system 
will be used to connect the 360 light machine 
direct with engine. 

The Electrical Exhibit at the Mechanics’ 
Fair, this city, is hardly yet in shape to 
justify descriptive notice. In another 
week, however, a large variety of electrical 
machinery will be in position. 

Mr. W. H. Ordway has resigned the posi- 
tion he has long and creditably held with 
the Isolated Department of the Thomson- 
Houston Electric Company, and will enter 
the employ of the Bowker Fertilizer Com- 
pany, Savannah, Ga. 

Eastern Electrical Supply and Construction 
Company has started in energetically to get 
its share of the New England Electrical 
trade. Its extensive and neatly stocked 
salesrooms are at No. 65 Oliver Street. 

Change in Name.—The fire alarm system 
known as that of the Martin-Wilson Auto- 
matic Fire Alarm Company, was sold 
September 30, to the United States Electric 
Fire Signal Company, Boston. 

The Erie Telephone Company reports that 
its net earnings for July and August, 1890, 
show an increase of $10,600 over same per- 
iod last year, 94 subscribers were added dur- 
ing the period first named, making a total of 
17,756 connected October 1. 

Messrs. Drake, Payson & Whittier is the 
style of the new electrical firm recently 
established in Providence, R. I. The three 
gentlemen comprising this firm are “ old 
hands” at the electrical business, and they 
comprehend the requirements necessary to 
ensure a successful future for their new 
enterprise. They will handle supplies for 
electric lighting, electric railways, and elec- 
tric power of all manner and kind ; also new 
and second electric light and power ma- 
chinery and will make a specialty of instal- 
lation of isolated plants. 

No damages.— At the meeting of the Board 
of Aldermen, of this city, Thursday even- 
ing, October 2, a special session was held 
for the purpose of making an appraisal of 
the alleged damage caused by the erection 
of telegraph poles on certain streets, and 
the board decided there was no ground for 
claiming damages. 

The Technology Electric Club, composed 
of electrical students at the Massachusetts 
Institute of fee held a meeting on 
Saturday, October 4. The following ofticers 
were elected : President, F. T. Snyder, ’91; 
vice-president, H. H. Waitt, ’91; secretary, 
A. N. Mansfield, 91; treasurer, G. H. K. 
Oxford, ’91; executive committee, the 
secretary, treasurer and J. N. Wendell. 
Monthly meetings will be held and papers 
presented on electrical subjects. 

Isolated Electric Lighting.—As very strong 
evidence that the manufacturing interests, 
both large and small, in New England are 
manifesting a preference for electric lights to 
either gas or oil, have simply to invite atten- 
tion to the orders received last week‘ by 
Manager James R. Magee aud his staff of 
the lsolated Department, Thomson-Houston 
Electric Company, ¢. ¢., 22 plants, aggre- 
gating 4,000 incandescents and 100 arc 
lights. ws 

Boston, October 4th. 





OUR WASHINGTON LETTER. 


The Business of the Washington bureau 
of the Thomson-Houston Company has 
grown to such proportions under the man- 
agement of Capt. F. H. Clark, that two 
assistants have been assigned to him. Mr. 
E. G. Waters, an experienced mechanical 
engineer, attends to matters connected with 
the lighting and railroad business, while 
Mr. R. C. Wiggins represents the Thomson- 
Houston Motor Company, and has charge 
of everything pertaining to stationary 
motors. 

Recent Edison Contracts, made by Mr. 
Silsby, of the Washington office, include 
one with the Judson Pneumatic Railway 
Company for lighting its Washington tower 
station, and another for lightin the build. 
ing of the Norfolk Virginian. r. Silsby 
has also closed a contract for an increase of 
the public station plant at Bedford City, Va. 

Sales of ‘‘ C.& C.”’ Motors in Washington by 
the Washington Construction Company, 
include the following: To Norris Peters, 
One seven horse-power motor for driving 
the presses on which the illustrations for 
the Patent Office Gazette are printed; Geo- 
logical Survey, one four horse-power motor 
operating a printing press; and the Lincoln 
Hotel, one five horse-power motor to run 
an elevator for seven stories. .C.M 

Washington, D. C., Oct. 4, 1890. 





A GREAT CLUB DINNER. 
(Continued from page 77.) 


lation of theadaptation of electricity to mining 
brought to his mind the story of a man who 
owned some game chickens and his neighbor 
who bad some Shanghai chickens, A game 
hen went over into the Shanghai man’s yard 
and laid an egg which a Shanghaihen hatched 
out. Then a dispute arose as to which man 
owned the game chicken hatched by the 
Shanghai hen. Dr. Raymond completed 
the analogy by asking what good an egg 
was until it was hatched, anyway. He fin- 
ished his bright and interesting speech by 
reading a poem written for the con and 
Steel Reception entitled ‘‘ Uncle Sam’s Wel- 
come.” It had literary merit of a high order, 
besides being extremely funny. 

General Madden announced that the long 
distance telephone would make the next re- 
sponse. ‘‘The Star Spangled Banner,” was 
rendered and an encoredemanded. Mr. A. 8. 
Hibbard, of the telephone company, re- 
sponded with asong, ‘‘ The Sunday School,” 
which was — applauded. 

Mr. Franck Z. Maguire then followed 
with some verses, called ‘‘A Dream,” which 
contained a number of good hits on leading 
members of the club. 

Mr. Frank Treat Southwick then gave 
some selections on the piano. 

General Madden announced that Mr. A. 
H. Patterson’s time had now come, and 
called upon him to exert himself. 

Mr. Patterson did so, by saying he hoped 
his time had not come, and followed with 
some bright remarks. 

A song by the Aurora Grato Quintet was 
next given. 

Ex-President E. T. Gilliland was called 
out, and expressed his satisfaction at the 
growth and progress of the club in brief but 
well chosen words. 

General Madden then said he had the 
honor of introducing one of the visiting 
Englishmen mentioned by Dr. Raymond, 
Mr. Charles McLaren, an ex-member of 
Parliament and a nephew of John Bright, 
one of America’s best friends. 

Mr. McLaren was greeted with great ap- 
plause and cheers. He said he had always 
heard that Americans were the most bril- 
liant of after-dinner speakers—now he was 
assured of the fact. It was his first expe- 
rience in America at after-dinner speaking, 
but he could say he never felt more dazzled, 
not only by the brilliancy of the electric 
lights, but by the brilliant scintillations of 
intellect. He felt as if he were in the midst 
of a coruscation of electric sparks. ‘‘ Amer- 
ica is a great country,” continued Mr. Mc- 
Laren, ‘‘ but her people are still greater. 
You and I represent two branches of one 
great race. (Loud applause.) The time has 
gone by for any but a friendly feeling be- 
tween these two great peoples.” 

He concluded by passing compliments 
upon the club and the great advances Amer- 
icans had made in all branches of science, 
especially in electricity. Mr. McLaren’s 
speech was vociferously applauded, and 
when Mr. Patterson proposed ‘‘ three cheers 
for the Union Jack and the Stars and 
Stripes,” they were given with a will, and a 
tiger that endangered the roof. 

Quiet being approximately restored, Mr. 
Charles Dutton, of the Southern Bell Tele- 
phone Company, was called upon. He pre- 
faced his remarks by stating that on occa- 
sions when Electric Club dinners were to be 
discussed, he was nineteen to the dozen. 
He gave some interesting and humorous 
incidents of the early life of the club, and 
called for a health to be drunk to Col. Geo. 
L. Beetle, a charter member, who was not 
present on this occasion. Mr. Dutton closed 
his remarks urging the club in its pro- 
gressive work, by reminding the club of 
Edmund Burke’s exhortation to his con- 
stituency in a speech at Bristol: ‘‘Applaud 
us when we run, console us when we fall, 
cheer us when we recover, but for God’s 
sake let us pass on—-let us pass on!” 

After another song by the quintet, the 
toastmaster called upon Dr. Otto A. Moses, 
who delivered some eloquent and forcible 
remarks, reminding young electricians that 
every light had its shadow, and urging them 
to keep in the van of progress, and to consider 
that on them the future of electricity must 
depend. 

Another musical selection by the quintet 
followed, when Mr. A. H. Patterson as- 
sumed the duties of toastmaster. He called 
upon Captain E. L. Zalinski, U. 8. A., and 
Lieutenant Veeder, U.S. N., as representa- 
tives of both branches of the national ser- 
vice. They replied fittingly but briefly. 

After another song, Mr. Patterson called 
upon another speaker, and at the same time 
safely delivered himself of this epic: 

There's a knowing old bird in this town of York, 
A sort of a Poo-Bah—his name it is Storke. 

As Mr. Storke did not seem to be present 
or accounted for, Mr. H. B. Thayer happily 
responded in his stead. After reading sev- 
eral messages of regret, Mr. Patterson an- 
nounced that whomsoever the spirit moved 
was at liberty to speak or sing. The oppor- 
tunity was taken advantage of by several 
gentlemen, and the formal ceremonies were 
over, Many remained until a much later 





hour, all congratulating themselves on be- 
ing present. 


AFTER DINNERETTES. 


U. 8. Senator Plumb had been invited and 
expected to be present; but Congress ad- 
journing so late Wednesday he was unable to 
get to New York in time and sent a telegram 
of regret, expressing his interest in the 
progressive Electric Club. 

Dr. Leonard Waldo telegraphed: ‘‘ Club 
dinner to-night impossible. Sorry. But I 
never will be missed.”” But he was. 

Col. J. J. Dickey, of Omaha, Thos. B. 
Doolittle, of Bridgeport, and many others 
sent letters of regret and well wishes for the 
club. 

It is needless to say that the injunctions in 
the following letter, dated San Francisco, 
Sept. 11, from the club’s most distant mem- 
ber, were complied with : ‘‘ I won't be at the 
Electric Club until about the middle of Oc- 
tober. But put me on the list for two 
tickets. If I’m not there don’tallow any one 
to sit in my two seats, and see that my two 
glasses are kept filled. Jon I. SABrn.” 

Vice-President Patterson, who has been 
absent from the city all Summer, and who 
has@eturned with health fully restored, was 
warmly welcomed by a host of friends, and 
assisted with his usual good spirits in mak- 
ing the occasion socially enjoyable. As the 
Italian baritone singer he is without a peer. 

This dinner proved that eloquence and 
electricity go together. 

The novelty of the concealed telephone 
music struck the daily press of the city as 
an interesting feature, and the papers the 
next morning mentioned it at length. 

A party of the old telephonists got to- 
gether after the greater number had left, 
and with Hibbard and his banjo and 
Maguire at the piano and Conductor Pat- 
terson wielding the baton, sang all the old 
songs in an enthusiastic, not to say artistic, 
manner. 

Ex-Mayor Abram S. Hewitt wrote the 
following letter to the secretary: 

My Dear Sir: On my return from Europe, I 
find your letter of the 2d inst., in which you kindly 
suggest that I shall attend the dinner of the clu 
to held on the 2d of October next. It would 

ive me very great pleasure to be one of the num- 
Ger who are to share in the enjoyment of the occa- 
sion, but unfortunately the condition of my health 
makes it necessary for me to decline all such tempta- 
tions to violate the injunctions of my doctor. I 
thank you very much, however, for the kind man- 
ner in which you have communicated the invita- 
tion, and beg to assure you that I remember the 
only occasion when I was present at the club with 
very great satisfaction. 

Sincerely yours, Apram 8S. Hewirs. 

A lecture of a scientific nature will be de- 
livered at the club the last Thursday in 
October, and a ‘‘smokers’ sociable” is pro- 
posed a week or two later. 

A. 8. Hibbard, of the Long Distance Tel- 
ephone Company, is to be credited with the 
idea of the concealed telephone band, and 
he and Electrician Pickernell successfully 
carried it out. It was quite a surprise to all, 
except a few in the secret, and was the hit 
of the evening, even among electrical men, 
who are not easily surprised, and was 
another convincing proof of the wonderful 
flexibility of the telephone. 

It was President Madden’s idea to have 
this opening dinner, and he was very happy 
over its success. His duties as presiding 
officer, with such a jolly party of electrical 
mento manage, were performed in a pleasant 
and dignified manner, anda long programme 
was so varied and made so informal as to be 
unusually enjoyable, and when all was over 
more was still wanted. 

The ices were served in shapes of many 
electrical appliances, such as incandescent 
lamps, telephones, etc. The ice shell, in 
the shape of an incandescent lamp, that cov- 
ered the punch, was so solid that several 
members mistook it for glass. 

Mr. Maguire’s dream, which was in rhyme 
was much appreciated. It spoke of the 
Electric Club and its magnificence one hun- 
dred years hence, although, even then, elec- 
tricity was said to be ‘‘in its infancy,” and 
the author thought that Gabriel’s trumpet 
would still find it so. A number of hu- 
morous allusions to various members of the 
club met with generous applause. 


THE ATTENDANCE, 


There was scarcely a vacant seat, and the 
committee of arrangements is to be con- 
gratulated on seating so many so comfortably 
on the one floor. A diagram of the table, 
with the name of each person in proper 
place, had been prepared, and all were easily 
and quietly seated. There were present the 
following named gentlemen, anda finer look- 
ing set of men never were seen in evening 
dress: 

President O. E. Madden, ex-presidents 
E. T. Gilliland and H. C. Davis, vice-presi- 
dents Grosvenor P. Lowrey, W. D. Sargent 
and A. H. Patterson ; Chas. McLaren, ex- 
member of Parliament, was present as the 
guest of Mr. Davis; Lieutenant Veeder, 
U. 8. N., as the guest of Mr. Patterson; Dr. 
R. W. Raymond and Mr. Alex. Cameron, 
guests of Mr. Sargent; Mr. Chester S. Lord, 
managing editor of the New York Sun, as 
the guest of Mr. Price; Baron Blanc, as the 

uest of Mr. Fleming; Judge Taylor, of 

‘ort Wayne, Ind., as the guest of H. C. 


Adams; Dr. W. C. Bitting, of Baltimore, 
as the guest of Mr. Beidler; Mr. J. W. 
Welch, as the guest of Mr. Alexander; Mr. 
Frank Treat Southwick, as the guest of Mr. 
Bartlett; Chas. F. Peck, New Haven, guest 
of Mr. E. F. Peck; and A. P. Meaney, G. T. 
Manson, T. C. Martin, O. A. Moses, F. C. 
Mason, G;B. Prescott, Jr., G. M. Phelps, 
E. F. Peck, A. H. Patterson, Lieutenant F.; 
J. Patten, U. S. A., H. A. Reed, H. A.: 
Stout, W. D. Sargent, C. E. Stump, H. D. 
Stanley, A. L. Salt, C. W. Price, H. L. 
Shippy, C. D. Shain, J. W. Stover, H. L. 
Storke, H. B. Thayer, T. Vonder Luhe, G. 
Worthington, J. Wetzler, A. T. Welles, J. 
A. Wetmore, J. C. Reilley, H. McCully, F. 
J. Hovey, Captain E. L. Zalinski, U.S. A., 
F. R. Colvin, Chas. F. Peck, A. Cam- 
eron, Dr. Bell, N. M. Beach, Mr. 
McCartney, Mr. Taintor, Louis H. Orr, 
q. C. Spalding, E. S. Innett, H. 
C. Adams, P. H. Alexander, P. C. Acker- 
man, C, O. Baker, Jr., W. R. Brixey, E. E. 
Bartlett, W. T. Beidler, C. H. Barney, T. 
P. Conant, J. C. Chamberlain, G. B. Cogge- 
shall, W. L. Candee, R. Crawford, J. J. 
Carty, 8. L. Coles, C. Dutton, A. J, De 
Camp, H. C. Davis, W. H. Fleming, A. R. 
Foote, A. V. Garratt, General E. 8. Greeley, 
E. F. Gennert, E. T. Gilliland, A. 8. Hib- 
bard, C. N. Judson, Dr. J. B. de Lery, Fran- 
cis P. Lowrey, F. Z. Maguire, W. J. Mor- 
rison, A. F. Moore, A. G. DeWolfe, W. C. 
Peet, F. A. Pickernell, Mr. Cole, John H. 
Meeker, T. R. Taltavall, Wm. F. Cullen, 
Mr. Marsh, 8. H. Pine, H. H. McLean, 
Davis Pearson, C. A. Hamilton. 





The New Tariff. 


Here are some of the changes in the tariff 
which will interest readers of the ELEcTRI- 
CAL REVIEW: 

Aluminium, formerly free, increased to 
15 per cent. ad valorem. 

Brass bars or pigs, old, yellow metal fit 
only for re-manufacture, no change. 
Copper, ores, reduced from 214 

116 cents. 

Old copper for remanufacture reduced 
from 3 cents to 1 cent a pound, 

Copper in plates, bars or ingots, not man- 
ufactured, from 4 cents to 1'4 cents. 

Copper in rolled plates, rods, pipes- 
sheathing, remain sat 35 per cent. ad va- 
orem, 

Lead remains unchanged. 

Nickel, nickel oxide alloy reduced from 
15 cents a pound. 

Tin remains at 4 cents a pound. 

Zinc in blocks or pigs is increased from 
11g cents to 13g cents a pound. 

Old zinc, for re-manufacture, from 14¢ to 
134, 

Blue vitrol or sulphate of copper reduced 
from 3 cents to 2 cents. 

Sal-ammoniac changed from 10 per cent. 
ad valorem to 34 cents specific. 

Sal-soda and soda ash remain at 14 cent. 

Caustic soda reduced from 114 cents to 1 
cent. 

Sulphuric acid from free to 14 cent a 
pound. 

Wire and wire rods it is reduced 14 cent 
a pound, where they are not covered. 
Where they are covered with cotton, silk, or 
the like, it is increased 1 centa pound, Flat 
steel wire increased from 45 to 50 per cent. 
ad valorem. 


cents to 





A. B. C.’s Open House. 


Alexander, Barney & Chapin held an all 
day reception in their new and elegant 
quarters, 20 Cortlandt street, on Monday, 
October 6th. Crowdsthronged the spacious 
salesrooms, and all the friends of the three 
gentlemen had a kind word to say and hopes 
for future success. The following elaborate 
and intensely electrical menu was served : 

“Sir, you are very welcome to our house.”’— 
Merchant of Venice. 

MENU. 

Ovysters.—Neutral Points. 

Sovps.—Crowfoot Zinc, Carbon, Blue Vitriol. 

Fisu.—Pikes, Poles, Nippers. 

ALEXxITE.—Best Vintage. 

Entrees.—Monkey-Wrench, Pony Magnetos, Tur- 
tle Gong. 

Roasts.—Joints, Insulated, Spring Jack, Buzzer. 

Extra Dry Batrery. 

Dessert.—Automatic Drops, Cones, Maple Balls. 

Corrrer.— Porous Cups (no grounds). 

Ciaars.—Electric Club. 

The lunch itself proved to be a delicious 
one, provided by the steward of the Electric 
Club, and the hungry and thirsty were all 





made happy. 
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»*, The telephone service of Omaha, 
Neb., is to be improved by putting the wires 
underground, and building a new exchange. 


»*, Philadelphia people continue to 
wonder at the long distance telephone. 
When a Philadelphian talks over the wires 
to Buffalo or Washington, he gets himself 
into the Philadelphia newspapers. 


»* In the United States Circuit Court on 
September 30th, Judge Colt gave the Gov- 
ernment until January 1, 1891, in which to 
take testimony in the Bell telephone case. 
The Government is now taking testimony in 
Pennsylvania. 


»*, Mr. Charles T. Westcott, of Chester- 
town, Md., has purchased for the Kent 
County, Maryland, Telephone Company the 
telephone lines in Queen Anne’s county, 
and will put them in complete working 
order at once. 


x», Mr. Charles J. Glidden, secretary of 
the Northwestern Telephone Exchange Com- 
pany, is authority for the statement that 
Minneapolis will soon have more telephone 
wires under ground than any other city of 
its size in the country. It will cost $100,000 
to do the job. 


«x,» Manager Stewart of the St. Joseph, 
Mo., telephone exchange has resigned, to 
take effect October 1, and will be succeeded 
by J. O. Stockwell, late manager of the ex- 
change at Hutchinson, Kas. Mr. Stewart 
resigns to accept a position with the St. 
Joseph Electric Supply Company. 


«*, Suit has been brought in Philadelphia 
against the Bell Telephone Company by the 
Brown Electric Protector Company, and 
damages to the extent of $100,000 are asked 
because the Bell Company recently issued 
a circular to its subscribers warning them 
against using the Brown protector, on the 
ground that it is a ‘‘ fruitful cause of annoy- 
ance and interruption. 


x", The Northwestern Telephone Ex- 
change Company (Erie company) has elected 
the following officers: President, Levi 
Sprague; secretary and treasurer, Charles 
J. Glidden; directors, Levi Sprague, Charles 
J. Glidden, A. 8. Adams, C. E. Adams, W. 
A. Gove, J. E. Hudson, Francis Jewett, J. 
W. C. Pickering, A. C. Russell, Thomas 
Sherwin, James A. Weston and H. A. 
Whiting. 


A Good Word for the Boy. 

A report of a collision on a railroad in 
Ohio, a few days ago, in which eight per- 
sons were killed, states that it resulted from 
the failure of the telegraph operator to de- 
liver a train order, and adds: ‘‘ The opera- 
tor was a mere boy.” While it fs impossi- 
ble to excuse such a mistake, it is well to 
view the matter dispassionately, and avoid 
putting too much bitterness into unavoida- 
ble censure. And first of all, it should not 
be forgotten that some responsible person, 
or corporation, put. ‘‘the mere boy” in his 
very trying position. Many of the railroad 
operators not only do a vast amount of im- 
portant telegraphing, but, in addition to 
that work, they operate train signals, turn 
switches, sell railroad tickets, keep freight 
accounts, check baggage, act as express 
agents, frequently load and unload freight, 
and perform many incidental duties in con- 
nection with their company’s affairs. Over 
twelve thousand railroad stations swing the 
familiar trade mark signs of the Western 


Union Company, and the operators are re- 
quired to do the commercial business for 
little or no pay. Their hours of labor are 
long; their wages are small. They are 
generally persons of poten mg and integ- 
rity. They bear responsibilities of the most 





momentous importance. They commit few 
errors and fewer frauds. No occupation in 
life is free from blunders, Don’t be too 
hard on the boy. 
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The Ball and Norton “ Monarch ” 
Magnetic Separator. 





BY C. M. BALL, TROY, N. Y., BEFORE AMERI- 
CAN INSTITUTE OF MINING ENGINEERS, | 
NEW YORK, 8EPT. 30, 1890. 


in the direction before indicated, the air- 


| current is established through the machine 
| in a direction opposite to that of the rotation 


of the drums, and ore is supplied through 
the feed-hopper which is kept always full. 
The ore passes down the chute under the 


| first drum, and, as soon as it comes within 


The magnetic concentration of iron-ores | the influence of the magnet, the magnetiza- 


has been so often and so widely studied and | 
discussed among the members of the In- | 
stitute that any remarks concerning its gen- 


ble portions are drawn into contact with 
the drum and, through friction upon its 
surface, take on the forward movement of 
the drum. At this stage, a curious and im- 


eral importance, from an economic stand- | portant result takes place. In accordance 


thought that a description of the Ball and | 
Norton ore-separator, designed for cobbing 
and separating magnetic iron-ores, indicat- 
ing its essential differences from other ma- 
chines and the advantages claimed for it, to- 
gether with some account of recent results 
obtained in its application to the concentra- 
tion of such ores, will prove of interest. 

This machine is the joint invention of Mr. 
Sheldon Norton, of Hokendauqua, Penn., 
and the writer, and has been patended in the 
United States, Canada, and other countries. 

In the accompanying illustrations, Fig. 1 
represents a longitudinal vertical sectiongof 
the perfected Monarch ore-separator, adapted 
for separating fine ore, and Fig. 2 the same, 
adapted for cobbing ore of the size of stove, 
or chestnut-coal. The two designs are iden- 
ticalin principal, and vary from each other 
in minor details only. 

The apparatus consists of a partially-closed 
chest, having an opening at /, from the feed- 
hopper /, through which the ore is delivered 
to the machine from an ore-pocket or stor- 
age-bin provided with means for regulating 
the flow of ore, so that, when the machine is 
in operation, the hopper is kept always full. 
Other openings are provided for the dis- 
charge,-at ¢, of tailings ; at m, of middlings ; 
and at c, of concentrates ; also at ¢, for al- 
lowing free ingress of air to the chest at that 
point, and at s, where a powerful exhaust- 
fan is connected. The openings at ¢ and m 
are kept sealed against ingress of air at those 
points by means of the hinged and weighted 
valves, v, v, which discharge the products 
from the hoppers p and & continuously, and | 
in the same proportion as received from 
above, when a sufficient weight has accu- 
mulated upon the inside to cause the .on- 
tents of the hoppers to leak by the valves. 

The machine is also provided, as shown, 
with two drums, Nos. 1 and 2, turning upon 
the shaits, 7 andj. These shafts, together 
with the magnets @ and 4, which they also 
serve to support, stand still while the drums 
may be rapidly revolved around the magnets 
and out of contact therewith. 

It will be noticed that the magnet occu- | 
pies a section of the drum, the proportions 
being such that, approximately, one third of 
the periphery of the drum is within the in- 
fluence of the magnetic field, while the | 
upper two-thirds is outside of the field and 
removed from the magnetic influence. The 
magnet is so constructed as to present a | 
series of poles of alternately opposite po- 
larity near the inner surface of the drum. 
In accordance with the well-known phenom- 
ena of magnetic attrac- 
tion, which in the case 
of powerful magnets is 
exerted at a considerable 
distance from the mag- 
netic poles, any magnetiz- 
able matter brought near 
the outer surface of the 
drum, within the are cov- 
ered by the magnet, will 
be powerfully attracted I 7 
and drawn into firm con- | el 
tact with the outer surface = = 
of the drum. ( 

These drums are com- 
posed of a non-metallic 
and neutral material, such 
as wood, paper, etc., and 
they turn in the direction 
indicated by the arrows 
near the top of the drums. 

Just below the feed- 
hopper an apron of neu- 
tral metal, No. 3, is ar- 
ranged, curving down- 


point, would be superfluous ; but it is |} 
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with the well-known Jaws of magnetic in- 
duction, a particle of iron brought near a 
magnet itself becomes a magnet by induc- 


| tion, and the magnetic force tends to bring 
| the longer axis of this induced magnet into 
|a position as nearly as possible parallel to 
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their mechanical liberation ; or, they may 
consist in part of iron compounds having a 
smaller degree of magnetic susceptibility 
than the pure magnetite. The separation of 
the middlings from the mass delivered to 
the second drum may be effected in two 
ways : If the drums have the same speed of 
rotation, a weaker magnetism in the second 
magnet will allow these less magnetic parti- 
cles to drop away ; or, if the magnets have 
approximately the same force in the two 
drums, a higher speed of rotation of the 
second drum will throw these particles off 
by reason of the centrifugal force overpower- 
ing the centripetal magnetic attraction, the 
magnet having the smallest influence upon 
the leaner portions of the mass. 
Modifications of this apparatus hav been 
designed, which adapt it for use in conjunc- 












tne direction of the magnetic force. Soa 
single particle, or many particles, brought 
near one pole of a magnet stand on end, as 
it were ; and, in the case of many particles 


| simultaneously influenced by the same pole, 


they form tufts standing out from the pole, 
their outer ends repelling each other, but all 
pointing in the direction of the lines of force 
towards some focus of opposite magnetic 
polarity. In conformity with this law, the 
particles of ore in contact with the drum 
opposite one of the poles of the magnet 
stand on end, forming tufts, spreading away 
from each other at their outer ends. As 
they are drawn along, however, by friction 


| against the moving drum, when they get to 
| a point midway between two poles they lie 


down flat against the surface of the drum, 


| and, as they are drawn still further along, 


they again stand on end—but this time the 


| other end out. So, in passing through the 


magnetic field, they are tumbled end over 
end as many times as there are poles in the 
field. The result is, that every time they 
are reversed in position op- 
portunity is afforded for any 
non-magnetic particles of 
gangue, which may have been 
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Fic. 1. 


tion with a stream of water mingled with 
the ore, so constituting a wet process. 

In designing this apparatus, it has been 
assumed that, in order to separate effectively 
a mass of commingled ore and gangue, con- 
taining a large percentage of fine dust, posi- 
tive and contending forces must necessarily 
be brought into active play. 

The importance and special efficiency of 
the means provided for suppressing the 
movement and discharge, along with tbe 
ore, of the of finer particls of gangue,and of 
the means for differnating the product 
into several porticrs graded according to the 
percentage of iron in each portion, and its 
magnetic susceptibility, should not be over- 
looked. Itis upon the application of these 
means that the ability depends to perform 
the critical operation of converting non- 
Bessemer into Bessemer ores by the elimina- 
tion of phosphorus-, sulphur-, and titanium- 
bearing compounds. 
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ward and forward in the 
direction of the rotation of 
the drum, its lower portion 
describing a short arc concentric to the sur- 
face of the drum. This serves as a chute to 
direct the stream of ore falling from the 
feed-hopper within the influence of the first 
two or three poles of the magnet. A simi- 
lar but somewhat shorter apron, No. 4, is 
arranged in like relation to the second drum, 
and magnet 3, 

Attention is called to the provisions for 
applying and directing the air-current, 
which fulfils an important function in the | 
process of separating ore as developed in | 
this apparatus. The air may enter freely at 
the openings ¢ and ¢, and is drawn through 
and out of the chest by the action of a 
powerful exhaust-fan connected at s. The 
air which passes through the chest contain- 
ing the drums and magnets must, of neces- 
sity, follow the course indicated by the 
arrows in the space below the drums, 

When the machine is put in operation the 
magnets are excited, the drums are revolved 








Fia, 2. 


entangled with the ore, to fall away from | 


the tufts of magnetite; and this result is 


In the concentration of ores by the dry 
process the treatment of the dust developed 


| still further facilitated by the centrifugal | in the rapid movement of large quantities of 


tendency and by the counter-current of air. | ore, is generally difficult. When the ore 
When the ore reaches the limit of the arc | reaches this machine, the finer portions of 


covered by the magnetic field it is no longer 
attracted, and takes on a tangential move- 
ment, which carries it away from the drum. 
It has now, however, passed the edge of the 
second apron, and, on leaving the first 
drum, comes within the influence of the 
magnet of the second drum, where similar 
operations are repeated, a portion being 
finally discharged as concentrate atc. The 
function of the second drum and magnet 
being to differentiate the product from the 
first drum into two portions, which may be 
conveniently designated as middlings, dis- 
charged at m, and concentrate, discharged 
atc. The middling consist of particles of 
ore with adhering portions of gangue, which 
may require a little finer crushing to effect 





the material are as readily and perfectly 
dealt with and separated as the coarsr, the 
concentrates, however finely pulveoized, 
being delivered from the machine in arn ab- 
solutely clean condition, and free from non- 
magnetic dust and the dust carried away by 
the air-current being also as wholly free 
from any magnetic material. 

The peculiar action of the ore in passing 
through the complex or multipolar magnetic 
field has already been described. Upon the 
mode of arrangement of the poles the effi- 
ciency of the apparatus largely depends. In 
this machine the magnetism of the field of 
attraction performs a two-fold function, 
viz., to attract the magnetizable matter of 
the ore and, as it is moved through the ma- 
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chine by friction upon the revolving drum, 
to turn it over and over so as to allow the 
gangue to fall away, and also to permit the 
air-current to take effect on all sides of every 
particle of the ore. 

If the importance of this operation is 
once recognized, it will be readily under- 
stood that there can be only one possible effi- 
cient arrangement of the poles, and that it is 
not a matter of indifference whether they 
conform to this or some other plan. 

The positive character of the functions 
above enumerated renders it possible to make 
an effective separation under the conditions 
of a very heavy supply of ore to the machine. 
The easy working capacity of a machine 
having drums of 24 inches diameter and 24 
inches working-face is from 15 to 20 tons 
per hour of ore granulated to pass 16- to 20- 
mesh screens. 

The power requiredis from 1 to 144 horse- 
power in electricity for each drum, and 14 
to 34 horse-power to drive the machine. 

These machines have been applied to the 
treatment of a considerable number of ores 
with results shown in the appended tables. 
The most remarkable of these was the con- 
version of Port Henry Old Bed ore into a 
Bessemer ore, carrying Fe 71.10, P. 0.037. 


TaBLe A. 
ANALYSES FROM TESTS WITH THE MONARCH SEPARATOR, EARLIER Form. 


pend upon the efficiency of the separator’ 
which would constitute the last and support 
ing link in the chain of operations. It is be- 
lieved that this machine offers a practical 
solution of the problem of concentrating 
magnetic ore such as has not been hitherto 
provided. 

———_7<)> oe 

Kansas Railroads. 


Kansas has more miles of railroad than 








all the New England States put together. 


She has 1,159 more miles than the Empire 
State of New York, whose population and 
wealth surpass Kansas four to one. She 
has more than the great State of Pennsyl- 
vania, Iowa or Texas. Kansas to-day has 
8,754 miles of railroads. [Illinois alone sur- 
passes her with 9,000 miles. Next comes Iowa 
with 8,364 miles. Following her is Penn- 
sylvania with 8,224; then comes Texas with 
8,210 miles. During the three years, from 
1886 to 1888 inclusive, Kansas constructed 
4,535 miles of railroads, which is more than 
any one of the 27 of her sister States have in 
operation to-dav; and there are only 138 
States in the Union who have a greater 
mileage of railroads than Kansas built in 
these three years. 




















| 
CruDE Ore. | CONCENTRATES. TAILINGs. 
outta | — - 
MINE. 
owe | | Per Cent. of 
Fe. EF ime] 2 Fe. P. | Original 
| Weight. 
| 45.48 | 0.158 | s¢ | = 5.60 1,25 29.0 
) ; , 1] 41.24] 0.25 | 63.31 | 0.042 | 5.47 eee Repke aire: 
Benson Mine, Little River............ +) 40.51 0:19 63.68 | 0.045 | 3.87 cei Mier: gia 
-02 | 0.19 62.10 | 0.022 re a ee 
Port Henry, New Bed..............++006 | 47.70) 0.025 | 7040) 0.011 | 4.40 | 0.061 38.0 
sf Old Bed, 21........ .| 58.30} 2.18 | 71.10} 0.11 | 8.70 | 10.61 19.3 
Flagler, Vt., ore........++++.- .74| 0.408 | 64.87) 0.084 4.13 0.465 68.44 
( 16-mesh -56 een 66.69 rene | 1.26 — 440 
| 4-mesh .. 33.99 59.58 | | 10.64 52.0 
Chateaugay, N. Y.{ 8mesh.... 31.23 2.11 | 7.82 61.11 
| 16-mesh 36.23 66.98 | | 8.12 59.0 
ee +19.60 ese 60.48 | | 8.96 ore 84.375 
NE Re 0 cain nace enannieses Me cn 1 ED cece, | SOL ees 20.0 
peach Glen, N, J., ore.........-.0-00e0e0s $50.81 | 0.042] 64.88 | 0.02 | 7.06 | 0.082] 25.0 


























* Average of eight lots shipped from mine. 
concentrates, SiOe, 5.94; S, 0.127. 
0.031; in concentrates, .022; in tailings, 0.02. 


TABLE B. 
ANALYSES FROM TESTS WITH THE MONARCH SEPARATOR, LATEST Form. 





The crude ore contained also: SiOe, 28.31; S, 0.856; the 
+Tailings from Conkling jigs. 


+ Sulphur as follows: in crude, 

















CRUDE ORE. CONCENTRATES. TAILINGs. ANALYST. 
Mine. | 
ies | Per ct. of 
Fe. | P. Fe. P. |Si0g| S. | Fe. | Original 
Weight. 
7 |— a —— = 
I sisi ccnedatscwase Desai [88.45 — i) ee eee eee } 
Benson Mines, } 16-mesh......... Seemed ee |/67.49 0.01 te  Davctilcaden weewebe 
Little River, |} 20-mesh.......... ome aes 68.62 |0.0106| 4.18 | 0.84 |......|............ ee 
SINE s: ecevsxedivcenguleseate 67.81 |0.013 | 5.19 | 0.27 |*3.39]............ 7 
Chateaugay tailings. . dec! soon ion ka 168.365 0.008 ft 4.3 89 0 Wuth. 
Port Henry, New Bed.............+|.---.. -.../70.9 |0.0089) 1.48 |....../...... 38.0 Wuth. 
aad cf = ere 58.70) 2.25 [71.1 |0.037 ee eee ee 20.0 t 
oS ee ree $42.99 — ee 0.04 | 7.95 47.0 Wuth. 
| 


























*The sulphides and hornblende account for m 
wel sory +Snink 
> t 





+ Witherbee, Sherman & Co.'s 


This concentration was made from the crude 
ore, carrying Fe. 58.7. P,O 2.25, the Besse- 
mer concentrate representing about 65 per 
cent. of the original mass. 

An earlier type of this machine was in use 
during nearly the whole of the year 1889, at 
Benson Mines, St. Lawrence County, N. Y., 
concentrating the lean magnetite mined 
there. which in the crude ore carries about 
40 per cent. Fe, and is above the Bessemer 
limit in both phosphorus and sulphur. The 
concentrated product found a market at 
Pittsburgh, Pa. The analyses in Table A 
show the general character of the results ; 
and those in Table B the results obtained 
there with the improved machines of the 
later type. 

The new works at this mine (a detailed de- 


scription of which it is hoped may be offered | 


at a future meeting), are provided with 
crushing-machinery having sufficient capa- 
city to crush daily 800 to 1,000 tons of ore, 
sized to 16-mesh and finer, and the separa- 
tion of this quantity of ore is to be effected 


ore than 2 out of the 3.39 iron in these tailings. 





at the outset with three separators of the | 


type represented in Fig. 1, having a working 
face on the drums of 24 inches. 

In the minds of some persons who have 
been studying the general subject of ore- 
concentration, and employing the apparatus 
hitherto available, inability to convert some 
of the well-known ores high in phosphorous 
and sulphur, such as Port Henry Old Bed, 
Little River, Croton, etc., from non-Besse- 
mer into Bessemer ores, has led to the infer- 
ence that some as yet undiscovered refine- 
ment of preparation was essential to their 
successful treatment. The entirely success- 
ful and economical management of these 
ores with this machine has proved that the 
essential matter in the problem was to pro- 
vide a separator that would separate ore that 
had been properly prepared. The prepara- 
tion of any particular ore being wholly de- 
pendent upon its physical and chemical 
characteristics, its final separation would de- 





in crude, 0.30. 


A New Dining-Room Push. 

It would seem that so simple a thing as 
a push-button leaves little room for im- 
provement or change, but this is not wholly 
true. In the case of the pushes used in 
connection with a wall or floor connection 
and a flexible cord, the extension part of the 
floor push is now considered quite essential. 





Sull, the push-button which is in use may 
be on the table, or the lap of the hostess, or 
very likely on the floor, unless special pains 
are taken to look after it. 

But this is to be so no longer, for Mr. 
C. G. Armstrong has desigued an attachment 
which holds the push in any desired place, 
It isevident from the cut that the new ya 
can readily be slipped on to the edge of the 
table, or on to ove of the side panels, or 
even onachair. Whether the push is up- 
permost, or is concealed by being turned 
downward, it is always just where you put 
it. Any style of push can be furnished 
with this improvement, and the Great 
Western Electric Supply Company—an 
acknowledged leader in matters push—will 
undoubtedly find a great demand for it. 





The Westinghouse Company a Busy One. 

It is a fact, which experience in the elec- 
trical business bas always manifested, that 
during the summer months the industry is 
less active than during the remainder of the 
year. Itisin the summer that the largest 
electric companies get an opportunity to 
catch up with filling those orders with 
which they are behind; or else they havea 
chance for workingahead and getting ready 
for the time when the heavy fall trade be- 
gins. Reports from all over the country 
show that this year is the greatest the elec- 
trical industry has ever known, and one of 
the largest companies is already so stocked 
with contracts for the equipment of electric 
lighting central station plants, for isolated 
plants, for electric railway equipment, etc., 
that the works are now being operated at 
their utmost capacity, day and night, with 
every prospect of having to continue in 
that way for the entire Winter. This com- 
pany is the Westinghouse Electric and 
Manufacturing Company. 

Since the company entered the field of 
constructing electric railway motors, espe- 
cially, it has been obliged to increase its 
facilities very extensively. The many ad- 
vantages of the company’s railway motor 
have made it already familiar among most 
of the electric railway people in the country, 
and the result is an influx of so many con- 
tracts for street railway equipment such as 
has never been heard of since the electrical 
industry was started. 

The total amount of orders for alternat- 
ing current incandescent lighting apparatus 
received during the month of September 
aggregate 28,250 lights, which is over a 
thousand lights for each working-day. Be- 
sides this, the demand for Westinghouse al- 
ternating current arc lighting apparatus has 
been unusually heavy, and the company is 
far behind with its orders in that depart- 
ment. In the electric railway department 
it is the same. The company has orders for 
the equipment of forty roads, calling for 
machinery valued at almost one million dol- 
lars, and still the demand is increasing. 
The noiseless motor of the company on the 
Pleasant Valley Electric line, in Pittsburgh, 
continues to attract attention. To give an 
idea of the silent mannerin which the motor 
operates, it is only necessary to remark that 
the officers of the street car line have been 
requested by residents along the route to 
place a bell on the axle of the car in order 
to make known to the people its approach, 
and thus prevent accidents to children. 

Among the new central station plants of 
alternating current lighting, the Westing- 
house Company has obtained cuntracts 
from Owensboro, Ind., 750 lights; Akron, 
O., 1,500; Bedford, Ind., 750 lights; Nor- 
walk, O., 1,000 lights ; Lykens, Pa., 750 
lights; Penn Yan, N. Y., 750 lights. 

In addition a number of the older central 
station plants have increased their capacity 


considerably. Among those having con- 
tracted with the company for an increase 
during the month of September are : Engle- 
wood, a suburb of Chicago, Ill., for 3,000 
lights ; Bay City, Mich., 3,000 lights ; Du- 
Juth, Minn., 750 lights and Youngstown, 
O., 750 lights. It is remarkable in the lat- 
ter case that this plant in Youngstown is not 
yet in operation at all. After the company 
was organized the management contracted 
with the Westinghouse Electric Company 
for alternating current apparatus of a capac- 
ity of 2,250 lights; but even before this 
machinery had been installed the manage- 
ment realized that the demand was greater 
than it had been at first anticipated, and 
therefore the increase was ordered. 


Mr. R. T. White, of Boston, the in- 
ventor of the ‘‘Daisy” chair and the 
channel iron form of rail and chair, was a 
recent New York visitor. Mr. White has 
just opened an office in New York at 52 
Wall street. Recent decisions of the Patent 
Office, . r. White states, give him the full 
control of the above inventions, after a long 
fight in the office, and he now stands ready 
to prosecute all infringers of his patents. A 
very extensive business in this line has 
grown out of the development of the elec- 
tric railway, and Mr. White has every reason 
to be elated over his success in establishing 
his claims, 








| 











.... Heavy freshets in Arkansas have 
washed away numbers of telegraph poles. 
A few Western Union wires are down in 
consequence. 


. A Meadville, Pa., paper says that 
the city council ordered certain telegraph 
poles to be ‘‘ perpendicularised,” and that 
said poles ‘‘ still lean out over the street.” 
This is truly awful. 

——___ _ <> ___—__ 
Delany Apparatus in Germany. 

Mr. Patrick P. Delany, of South Orange, 
N. J., has just sent to the Imperial German 
Posta] Department a set of his synchronous 
telegraphic apparatus. The Germans have 
never used the quadruplex or the Wheat- 
stone. 

In a letter from Mr. Preece to Mr. Delany 
the following passage occurs: ‘‘ We are 
getting along splendidly bere with your 
apparatus. Nothing can be more satisfac- 
tory than its working. We have overcome 
every difficulty, and some of the circuits 
are working as well, if not better, than those 
alongside them running in the old groove.” 

By the ‘‘ old groove,” Mr. Preece meant 
simplex working. Mr. Delany, in a recent 
letter, says: ‘‘This may seem strange, but 
it was demonstrated scores of times during 
along trial on the Baltimore & Ohio road 
that the multiplex would work over wires 
inoperative by the ordinary Morse system.’ 


That Message Stealing Affair in 
Washington. 

The Washington police recently discovered 
a newly established branch office on the 
Western Union lines in that city. It was 
located in the third story of an unoccupied 
dwelling on Seventh street; was equipped 
with a complete outfit of Morse instruments, 
main and local batteries; stocked with a 
large quantity of canned provisions, and pro- 
vided with mattresses and blankets for the 
use of extra operators. It was opened by a 
company of gamblers with the intent to 
swindle another company of men in the 
same profession. The Autumn races were 
in progress at the Bennings race course, and 
the scheme had been concocted to beat the 
bookmakers. The leaders of the gang were 
aman calling himself Robert Grayson and his 
wife. The operators were E. F. Getty and 
Fred. E. Burnell, working under assumed 
names. The former had a few weeks previ- 
ously been given a leave of absence from the 
main office of the Western Union Telegraph 
Company, in New York, where he had been 
emplcyed for the last seven or eight years. 
having always been regarded as one of the 
most expert and trustworthy men in the office, 
Burnell was from Indiana, and had recently 
worked for the Postal Telegraph Company 
in New York. With them was Bernard 
McGorty, a lineman, also from New York. 
The gang had been in Washington several 
weeks preparing for the races. They had 
made elaborate diagrams of the lines con- 
necting the race course and the pool rooms 
with the main office and with other cities, 
had run a number of wires from their room 
to a pole in front of the house, cut into the 
main lives and connected the instruments and 
batteries. Their plan was to divide the cir- 
cuit, receive the results of the racesand hold 
them just long enough to enable an accom- 
plice to reach the pool room and place bets 
on the horse known to have won the race. 
The company, having received warning of 
the attempt to tap its wires, was on the 
watch, and the party was arrested immedi- 
ately after commencing operations. When 
they were brought before the police court no 
law could be found under which they could 
be held and they were ordered to leave the 
city within 24 hours. Grayson and bis wife 
obeyed the order with great haste, but the 
others stopped at numerous saloons on their 
way to the railroad, and, by the time they 
reached that place, the detectives armed 
with a new warrant, were waiting for them. 
They were charged with conspiracy to inter- 
fere with and impede the business of the 
telegraph company and its customers, and, 
in default of $500 bail, were sent to jail. 
The principals left their photographs and a 
lot of papers behind them and they will, 
doubtless, be caught. 
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* * Athens, Ga., wants an electric rail- 
way. 

* * The Thomson-Houston Company is 
constructing 500 feet of experimental con- 
duit in the streets of Lynn, Mass. 


* * President Breed, of the Lynn & 
Boston Railroad, says that his purpose is to 
connect with Boston by electricity. 

* * As one watches an electric motor, 
does he wonder whether a bundred years 
hence a horse will not be as rare as a camel 
or an elephant is to-day ?—New York Sun. 

* * On account of the promising outlook 
for the completion of the electric railroad, 
the prices of house lots on the Brockton 
road are rising rapidly.— Whitman, Mass., 
Times. 

* * Several attempts have been made to 
wreck cars on the electric railway at Can- 
ton, O. Stones have been placed on the 
track, and, in one or two instances, the ras- 
cals who placed them there nearly succeeded 
in their designs. The company operating 
the road has decided not to run after night 
unless proper police protection is accorded. 


* * The electric roads have been the 
means of distributing the population to such 
an extent that it is affecting the values of 
real estate. Outlaying property along the 
line has advanced in price, while property 
in the crowded center has declined very per- 
ceptibly, and houses in the vicinity of the 
Viaduct which have found ready tenants for 
years are now empty.—Cleveland Times. 

* * An enterprising firm in Memphis, 
Tenn., is employing the ‘‘ guess” advertis- 
ing scheme in connection wlth the electric 
railway now building. Their advertisement 
in the local papers contains a guess coupon 
which the guesser is requested to fill out, 
giving bis opinion as to ,the day, hour, 
minute and second when the first electric 
car will pass the store of the advertiser. 
This is positively the latest advertising 
dodge. 


* * The copper mines at Vershire, in the 
Eastern part of Vermont, have been pumped 
dry and large gangs of miners are working 
in them night and day. To light the mines 
and the smelter, an electric light plant has 
been putin. The houses have been repaired 
and painted, and are now filled with work- 
ingmen and their families. The opening of 
the mines has made a good market for the 
farmers, and the abandoned farms will be 
wanted. The mines formerly employed 
800 men. 

** The Utica and Mohawk Railway 
Company, which recently contracted with 
the Edison Company for five cars and a 
station equipment, has now been in opera- 
tion for about three months with most satis- 
factory results. Its picnic business has been 
very large, the road on some occasions car- 
rying 10,000 passengers per day. The wis- 
dom of President Mann’s new departure has 
been thoroughly demonstrated. It is worthy 
of note that under Mr. Mann’s management, 
this road has become one of the best equipped 
apd best paying properties in the State, and 
this example shows the value which can 
frequently be found in a run-down horse 
car line. 


* * A large contract for electric railway 
equipment has been made with the Edison 
General Electric Company by Thomas 
Lowry, president of the St. Paul] and Minne- 
apolis Railway Systems. It wiil be remem- 
bered that early in the year Mr. Lowry 
placed with the Edison Company the largest 
single contract for railway apparatus which 
has ever been given toa railway company, 
calling for over 7,000 horse-power of elec- 
trical apparatus. The contract just closed 
provides for 15 No. 60 Edison dynamos of 
150,000 watts (200 horse-power) each, and 
‘20 cars for use between St. Paul and Minne- 
apolis, the latter being required to make a 
speed of 25 miles per hour. 





Electric Power-Transmission in Mining 
Operations. 


BY H. C. SPAULDING, BEFORE INSTITUTE OF 
MINING ENGINEERS, NEW YORK, 
SEPTEMBER, 1890. 


The rapid increase, during the last few 
years, in the number and magritude of ap- 
plications of electric power-transmission to 


commercial uses in this country, has been | 


due principally to three causes; first, the 
ability and enterprise of those who have 
been identified with the progress of electrical 
industries, since electric illumination be- 
same an economic fact instead of a labor- 
atory-experiment ; secondly, the readiness of 
the American people to adopt new and ad- 
vanced methods as soon as their superiority 
has been fairly demonstrated ; and thirdly, 
the economy and flexibility of the apparatus 
employed, when properly designed and con- 
structed, and installed under suitable condi- 
tions. 

Basing our judgment on the world’s ad- 
vance iu scientific developments during the 
past century, we may reasonably conclude 
that in no other country would the pioneers 
of clectrical invention, whose names have 
now become household words, have received 
the prompt and plentiful financial support 
which has enabled them to inaugurate un- 


dertakings of exceptional magnitude, even | 


in this era of tremendous monetary organ- 
izations. And, on the other hand, we have 
seen, in the numerous financial and engi- 
neering failures inseparable from such rapid 
development, the natural results of a too im- 
plicit faith in electrical omnipotence. 

It is not to be wondered at that conser- 
vative engineers have been slow to adopt 
this new and mighty agent in the solution 
of extensive problems, and under circum- 
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set up and running, is 1,000 pounds, and 
the heaviest piece, when taken apart for 
shipment, weighs about 170 pounds. The 
machine is mounted on trucks fitting the 
gauge of the mine-track for easy handling, 
and can be taken apart in fifteen minutes, 
and put up in a half-hour without difficulty. 

The drill swivels so that holes can be put 
in at any angle, and can be operated in a 
rece giving five feet in the line of the drill- 
rods. 

The general arrangement of electrical and 
mechanical parts is sufficiently evident 
from the illustration, though the pump is 
hidden by the pedestal on the right. ‘This 
is operated by the horizontal shaft driven 
by the bevel-gearing shown, and supplies a 
constant stream of water to the diamonds 
through hose connected with the top of the 
drill-tube. In a recent test on a granite 
boulder, hole 11g inches in diameter, with 
slow speed, this drill cut 22 inches in 40 
minutes. When set up in the mine and 
working on hard compact limestone, it cut 
the rock at the rate of 1 inch per minute, 
not including stoppages for changing the 
rods. 

For general prospecting purposes this 
drill seems to meet satisiactorily the require- 
ments of its special line of work. 

The general principle of construction of 
most electro-dynamic machinery provides 
us with a rotary motion, which it is neces- 
sary to transform to a reciprocating in order 
to obtain drills of the Rand or Ingersoll 
type. Any such transformation, however, 
entails a considerable loss of power, and we 
are happily relieved of this necessity by 1e- 
cent inventions which are based on the gen- 
eral characteristics of the solenoid. 

Fig. 2 shows such a drill, constructed 
under the patents of H. N. Marvin, of Syra- 
cuse. Mr. C. J. Van Depoele, of Lynn, 





Evecrric Hoist, Front Virew.—See Spaulding’s Paper 


stances where a single failure means not | 


only a greater or less financial sacrifice, but 
the loss, in a greater or less degree, of pro- 
fessional reputation. 

The mechanical engineer, while recogniz- 
ing the fact that thousands of horse-power 
are to-day transmitted by electrical means, 
from running the lathe in a dentist’s office 
to the operation of a fifty-ton traveling 


crane; from passing a cooling draught of | 


air through a sick chamber to printing the 
plethoric sheets of our daily papers, hesi- 
tates, nevertheless, before placing reliance 
upon a system which has undeniably had its 
failures. 

The mining engineer looks with interest 
upon the statement that 258* electric roads 
in the United States alone, with 1,927.26 
miles of track, and 3,024 cars are in daily 
service or under construction, and then 
compares the demands of street service 
with those found in mining practice, looking 
meanwhile for practical suggestions from 
those who have ‘‘ been there” and can hold 
up a warning or beckoning finger to the 
traveler in this unfrequented path. It is 
the object of this paper to present briefly 
some of the work already done towards the 
application of electrical apparatus to mining 
processes, as well as to embody some prac- 
tical suggestions and statements from those 
who have had personal experience in the 
operation of such apparatus. 

Following the natural order of operations, 
let us consider drilling and cutting machin- 
ery in the first place. Fig. 1 shows the 
drill manufactured by the Diamond Pros- 
pecting Company, of Chicago. This is desig- 
nated by them as a Type ‘‘R” machine, 
nominal capacity 300 feet, and equipped 
with a motor of three horse power rated 
capacity. The total weight of the machine, 


*August 1, 1890. 








Mass., was one of the first to appreciate 


| the demand for this class of apparatus, as 


well as the possibilities of the principle in- 
volved; and a large factory is under course 
of construction by the Thomson-Houston 
Company, which will be especially devoted 
to drilling and pumping machinery of the 
reciprocating type. 

A description of the general features of 
these drills will be found in the communi- 
cation of Mr. Van Depoele, below. 

Many machines have been placed upon 
the market, in recent years, for making the 
under cut in soft-coal mining. Several of 
them have met with a certain degree of suc 
cess in clean and easily worked veins, steam 
or compressed air (generally the latter) being 
the operating force. Perhaps the most suc- 
cessful of these machines has been that 
manufactured by the Jeffreys Mining Ma- 
chine Company, of Columbus, Ohio; and a 
communication from Mr. Doe, their engi- 
neer, will be found appended. 

Appreciating the advantages of electric 
power for this class of work, Mr. Jeffreys 
was not slow in adopting a motor, and has 
used a number of those manufactured by 
Foree Bain, the coal-cutter being modified 
somewhat to utilize this power to the best 
advantage. 

In the opinion of many practical coal 
miners, the principle of the rotating drill 
has many points of superiority in under-cut- 
ting machines, and Fig. 38 shows the result 
of considerable experimenting and outlay in 
this direction by the Hercules Mining Ma- 
chine Company of Pittsburgh. A series of 
drills is operated by a Tesla alternating 
motor, the power being transmitted by a 
belt as shown, and the current being sup- 
plied to the motor by three armored cables. 
When in operation, the cutter is clamped 
upon rails parallel with the face of the coal, 





being shifted along this track after each cut 
ready for another. 

Compressible springs are wound upon 
each drill-rod, and served as conveyers for 
the coal dust cut out by the drills. 

A machine also embodying the boring 
principle, though entirely different in its 
mechanical and electrica] design, is shown 
in figure 4. 

A Thomson-Houston motor of a special 
type is used in this machine, current being 
supplied from the main entry wires (which 
may also be used for lighting, haulage, and 
pumping) by flexible wire-covered cabls. 

The series of cutters (nine in number, 
each four inches wide) is so arranged as to 
cut close to the wall beside which the ma- 
chine is placed, and within 14 inch of the 
level of the floor. 

Although the weight of the apparatus 
complete is less than 1,400 pounds, noclamp- 
ing is needed, as the drills will ** pull them- 
selves into the coal,” with only the friction 
of the machine behind them as it rests on 
the floor. The device for clearing the drills 
of coal dust is as simple as it is effective. It 
consists of a series of hinged scrapers hung 
from the under side of reciprocating bars, 
one of which is placed between every pair 
of drills, and which also operate an ingen- 
ious device for cutting out the triangular 
space left by the drills at top and bottom of 
the cut. The present ty pe of machine makes 
a cut three feet wide, five feet deep, and 
four inches thick in two minutes and a half, 
including withdrawal of the drills. With 
these figures in mind, the claim of 180 tons 
capacity per day for this machine does not 
seem excessive. As the extreme height of 
the apparatus is only 2344 inches, it can be 
used in a vein of any thickness, and two 
small drums are so placed in the rear of 
each machine as to enable it to draw itself 
on to a truck which accompanies each ma- 
chine, ready for moving into another cham- 
ber. 
A simple but ingenious rotary drill is being 
constructed for operation in connection with 
this apparatus, deriviug its power from it by 
a flexible shaft, and drilling the blast-boles 
at the same time that the vein is being un- 
dercut, 

Having thus briefly examined the present 
electrical apparatus for boring into ore or 
coal, so that it may be blasted out, let us see 
what means are at disposal for hauling it 
out of the mine, or from one point to another 
under the surface. Of course, in the major- 
ity of cases, the blast will be fired by the 
electric current, but a discussion of this ap- 
plication hardly comes within the scope of 
this paper. 

To Mr. W. M. Schlesinger, of what was, 
at the period referred to, the Union Electric 
Company, is due the honor of constructing 
the first electric locomotive for strictly min- 
ing uses in the United States. This was of 
35 horse-power rated capacity, and was put 
in by the Lykens Valley Coal Company, 
Lykens Valley, Pa. 

A series of iron rails were joined together 
to form a conductor for the current, which, 
after passing through the motor, completed 
its circuit to the generator by the track-rails, 
which were connected also by copper wires. 

A locomotive of 40 horse-power capacity 
has been in operation at the Hillside Coal 
Company’s Erie Colliery, near Scranton, Pa., 
and the installation is fully described here 
as showing very fairly the conditions to be 
fulfilled by this class of apparatus in the 
anthracite coal-regions of Eastern Pennsy|!- 
vania. 

The power-plant consists of a standard Arming- 
ton & Sims engine capable of developing 60 horse- 
power, and a 50 horse-power Thomson-Houston 
generator wound for a current of 220 volts potential, 
and the necessary appliances for its operation. 
The engine- and dynamo-room at the top of the 
shaft are in charge of the engineer and assistant, 
who operate the other mining machinery. 

From the dynamo to the foot of the shaft the 
current is conducted by No. 0 Clark wires, enclosed 
in gas-pipes to protect them from damage. From 
the bottom of the shaft the wires are carried over- 
head. about 12 inches outside of the low rail of each 
track. and aresuspended from an insulator specially 
designed for this class of work, the construction of 
which can be readily seen from the accompanying 
illustration (Fig. 7). 

Wherever turnouts occur, frogs (shown in the 
cut) are used, the conductors being soldered to 
them in the same manner as when used for street- 
railway work. Connections from the mains to the 
overhead conductor are made at suitable intervals, 
anda portion of the current is utilized for lighting 
purposes, two 110-volt lamps being placed in series. 
‘There are 50 of these lamps—eight at the foot of 
the shaft. two in the yg four in the 
blacksmith shop, and two in the slope-room; the 
remainder being distributed along the gangway, as 
shown by the black dots in Fig. 8, Plate I. 

The rails are used as conductors for the return- 
current, copper end-connections effecting a com- 
plete metallic circuit. In adapting the tracks to 
the electric system it was found necessary to make 
a few changes to accommodate the increased out- 
put. The shaft-sidings, as shown in the plan, will 
accommodate 70 loaded cars and empties, 
whereas, before, they had a capacity for but 15 on 
each side The profiles and plan of the tracks will 
be seen from the dia; (Fig. 8). The track from 
X to R, or foot of the yn is 36-inch guage. 
The other tracks are dou jle-guage, or three-rail 
tracks, the guages being 36 and 28 inches. They 
are made in this to date the slope- 
wagons, which are all of the narrower guage. 

The locomotive shown in the illustrations (Figs. 5 
and 6) embodies many new features in motor-con- 
struction and general design, and, under practical 
test, has shown thatitis Hoyweeg Coeg very to the 
work required of it. 1t is built for a three- eet gauge, 
and is of the following dimensions: Length over all, 
nine feet seven inches; width, five feet three inches ; 
height, five feet six inches. This last dimension can be 
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considerably reduced by placing the rheostat at one 
end instead of on the top, as has been done in the 
present instance. The weight of the locomotive is 
10,500 pounds, to which 1,800 pounds has been added 
to increase traction. The motor employed is of the 
type “G” railway motor of 40 horse-power. 

A novel trolley-arm is used, which requires no 
attention when the motor is reversed. Its construc- 
tion is such that a wide variation in the po-ition of 
the conductor is permissible, a range of three feet six 
inches being easily covered, while the meeting of 
an obstruction simply causes the trolley-arm to 
fall by the side of the car without resulting in any 
damage. From the trolley-wheel the current pas: 
along the arm to the fuse-boxes, then through the 
rheostat and motor to the rail. Pinions on the 
armature-shaft mesh with intermediate gears, con- 
nection between these and slotted connecting-rods 
being made through the Sareea | crank-pin and 
box. This arrangement allows for variation in 
position between the wheels and body of the loco- 
motive which carries the motor; and, as the crank- 
pins on ———_ sides are placed at an angle of 90 
degrees, there are no dead points. The brake 
mechanism, rheostat and reversing-switch ‘may be 
operated from either end by the hand-wheels shown 


The pump, as shown, consists of three 
vertical cylinders, within which are three 
single acting plungers, their cranks being 
hung from the main shaft at 120° angles, in 
order to produce the most even application 
of power. In addition to this class of 
pumps for general hydraulic work, the Van 
Depoele type of reciprocating engine is be- 
ing adapted toa sinking pump which has, 
as yet, not been sufticiently tested to war- 
rant further mention here. 

I need hardly mention the subject of ven- 
tilating apparatus, as the application of mo- 
tors to revolving fans of any kind is a mere 
question of belts or gears, though the fact 
that the fan, with its motor, may be located 





points; the amount of protection at these 
points being entirely dependent upon the 
knowledge of the designer, faithfulness of 
the operator and common sense of the pur- 
chaser, in spending sufficient money on 
safeguards. As to the third point, no class 
of apparatus ever designed is free from the 
possibility of accidental derangement, and 
at critical moments. But of electrical ap- 
paratus, it may be said that no type of ma- 
chinery will answer more quickly to sudden 
demands upon its capacity, or give a plainer 
indication of continued abuse; while, on the 
other hand, no system of power transmis- 
sion is capable of more rapid repair in case 
of temporary derangement. We have but 


Tests oN GouLp Pump, July 31, 1890. 
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—— Work on the new Schuyler plant 
at Monroe, Mich., is progressing very rap- 
idly and it is expected to start about the 15th 
of this month. 





At St. Joseph, Mo., recently an elec- 
tric light tower 75 feet high was moved 150 
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in the cut. The operator has everything under " : : ‘ 
complete control, and can start or stop the carand | Pressure, Ibe. Per | cations Per Minute is int on a ie ai “~, feet w ithout taking the tower apart or inter 
— its direction without moving from one posi- a Ee a « - fering with its lighting service. 

10n. 

‘The locomotive is run by one man, who is assisted nia cee ‘a os —— The Hagerstown Electric Light Com- 
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Distance run per trip, including mak- epee vo er sers ; , ; ao an ee across the Rio Grande River at Eagle Pass, 

ing UP, CEC... 1. ee rereeecccceneeeee 2,884 feet WB sss 0cdiabéeneens Electrical H. P.... 7.3 8.64 Sf ea eee Sec eer Texas. 
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Srueper aay Fesbdes tee ™ Efficiency............ -648 -670 SEE Toon bcwcléveeteteleces coos —— The officers at the Charlestown Navy 

ee ee rerrnenreesenens os ae : l : Yard have petitioned the navy department 

Locomotive reversed 128 times per day. MO nschaneenenninenias Electrical BP aceee---| Bah | noe | eS, | Speed of pump, 2 revolutions. | for electric lights in the barracks, and in all 
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‘\he total distance run is 21.28 miles, and the loco- 
motive is reversed 232 times. 
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The Thomson-Houston Company has now 
under construction for another Pennsylvania 
mine, a locomotive of 60 horse-power capa- 
city, which (although of the same general 
type) will beso modified in design as to stand 
only four feet in the clear, above rails, the 
gauge being three feet. 

The same general plan is applicable to 
mine-tramways of even 12 or 18 inches 
gauge, suitable for narrow entries, such as 
are found in some of the western gold and 
silver mines. 

For hoisting purposes, we may have a 
variety of forms and sizes, from a three-horse 
whip for hoisting small buckets, toa ma- 
chine capable of operating a full-sized cage 
under its maximum load. Fig. 9 shows a 
hoist of the Webster, Camp & Lane make, 
equipped with a motor, for use in the Ash- 
land iron mine, at Ironwood, Michigan, 
while Figs. 10 and 11 show different views 
of a line of electric hoists recently put upon 
the market for miscellaneous uses and rang- 
ing from 10 to 80 horse power. 

In the Castle-Gate mine, Utah, a 35 horse 
power Lidgerwood Thomson-Hbuston hoist 
is located about 1,000 feet inside the mgin 
entry, for handling the trains at that point. 

In pumping machinery a peculiar apathy 
seems to exist among prominent manufac- 
turers as to the demands of this kind of 
work. There are, of course, innumerable 
cases where centrifugal and plunger-pumps 
have been belted or geared to motors to 
accompiish certain objects; but the pump 
shown in Fig. 12 is the first of considerable 
size which, to the writer’s knowledge, has 
been designed with special reference to 
operation by electric power, and which is in 
itself a mechanical unit, so to speak. 

This pump is manufactured by the Gould 
Manufacturing Company, of Seneca Falls, 
N. Y., and the table of tests given below 
shows its efficiency when operated by a 15 
horse power motor of special winding. 
These tests were made with a view to deter- 
miving the general fitness of the type for 
deep mining pressures, and the results have 
been considered sufficiently satisfactory to 
warrant the designing of a standard line 
of pumps of from 50 to 500 gallons per 
minute capacity. 
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at any desired point within the mine, with 
an expenditure of power hardly greater than 
would be necessary outside, has a marked 
bearing upon the general arrangement and 
efficiency of ventilating systems. 

The question of lighting, also, though a 
most interesting one to the engineer and 
operator, hardly falls within the scope of 
this paper. It is sufficient to call attention 
to the fact that the same wires which fur- 
nish current for a part or all of the appar- 
atus enumerated above, will make the in- 
terior of the mines as light as day, and give 
a beneficial result, not only directly in the 
amount of product, but indirectly in the 
satisfaction and comfort of the men. This 
is not theory, but has been demonstrated 
to the satisfaction of all concerned, and in 
cases where there was, at the start, among 
the miners themselves, a hearty and bitter 
opposition to the new system. 

Before considering the question of surface 
arrangements, let us pause a moment, to 
answer the oft-repeated question as to 
danger. 

The danger of accident from any class of 
electric machinery in mining operations, is 
of three kinds; first, physical injury from 
contact with conductors or apparatus, 
through which a current is passing; sec- 
ondly, danger of fire or explosion Rom a 
spark in some part of the electrical ap- 
paratus; and, thirdly, failure of the appa- 
ratus to work properly at critical moments. 
Regarding the first point, it may be said 
that a limit of 250 volts has been fixed by 
many experts in mining and electrical engi- 
necring for all apparatus to be used below 
the surface; and that permanent injury 
from a current of this tension, regardless of 
its amount, is absolutely impossible, the 
only liability to danger lying in secondary 
and indirect accidents, owing to the surprise 
and momentary discomfort due to an acci- 
dental shock. A hot steampipe carries more 
danger for the man who unexpectedly 
touches it than a bare copper wire carrying 
enough current to cut and haul 2,000 tons 
of coal a day at the voltage named above. 
As to the second source of danger, no elec- 
trical apparatus, if properly installed, should 
ever spark at known and properly-guarded 





to compare the work of mending a broken 
air or steampipe, or splicing a parted cable, 
with that of making a simple twist in a 
broken wire, and we need not wonder at the 
recent prophecy of a prominent naval ofticer, 
that coming warships would carry no steam 
outside their boiler and engine room.* 

Let us consider now the demands of the 
generating system which will enable us to 
furnish the proper current to our apparatus 
to the greatest advantage. 

If we have an abundant and steady water- 
power at hand so much the better, as the 
expense of maintenance then becomes prac- 
tically a matter of interest on investment. 
If, on the other hand, we must rely on 
steam, let us be sure and bave ample boiler 
capacity to begin with. Many an electric 
installation has been condemned by casual 
observers when the fault lay between the 
coal pile and the dynamo belt. It is, how- 
ever, the province of this paper to consider, 
not the generation of mechanical energy, 
but its transmission ; and, according}ly, at- 
tention will be given first to the current- 
generators. 

Figure 13 shows a generator of 85 horse- 
power capacity, suited for mining work, 
manufactured by the Thomson-Houston 
Electric Company. It is equipped with 
sliding base, and self-oiling bearings, and 
weighs 10,000 pounds. 

Mounted on brick or stone foundations, 
in a dry, cool room, free from flying dust of 
any kind; these, with A 1 oil and cleanli- 
ness, should need practically no attention 
except at starting and stopping. 

Cheap machines will not answer for min- 
ing work. One cannot shut down for a few 
hours whenever it is desirable to have a new 
commutator put on, or a little shellac and 
braid here and there ; and a theusand dollars 
more on the original investment is a good 
deal better than six or seven hundred a year 
for repairs. 





* Some of our latest additions to the navy have 
more than twenty steam-engines for hoists. pumps, 
etc., in different locations, any one of which might 
be rendered useless by a stray shot, not to mention 
the demoralizing effect of escaping steam, while tne 
wires of electric apparatus for the same purposes 
may be almost instantly repaired. 


(For Conclusion see foot next column.) 





—— The Electric Light Company at Dal- 
las, Tex., have been compelled to replace all 
the arc light globes in the city, those in use 
during the cricket plague having been ruined 
by permanent discoloration or by breaking. 


—— Electricity will supersede gas in the 
lighting of the Indianapolis, Ind., public 
library this week. The wires are being put 
in now. The electric light company con- 
tracts to light the building as cheaply as the 
gas company has in the past. 


—— The selectmen of Rockland, Mass., 
have received notice from the State Gas 
Commissioners that a hearing will be given 
on the appeal of the Rockland Electric 
Light and Power Company from the decis- 
ion of the selectmen granting permission to 
the Electric Light and Power Company of 
Abington and Rockland to set poles and 
run wiresin the streets of the town of Rock- 
land, and refusing the same permission to 
the appellants. 


— The Brush Electric Company, which 
some time ago sued the Municipal Electric 
Light & Power Company, of St. Louis, for 
infringing the Brush double carbon lamp 
patent, on September 27th filed a motion 
for a preliminary injunction. The Muni- 
cipal Company is using a lamp petented by 
J. J. Wood, which is constructed to hold 
two sets of carbons, one set being held out 
of commission until the first carbons are 
burned. Thisdevice of Wood’s was patented 
April 22, 1890. In support of the motion 
the Brush Company filed affidavits of Alonzo 
W. Dutton, their local agent; Alexander W. 
Meston, an electrical engineer, and Henry 
Morton, of Hoboken, N. J., who claimed 
that the differences between the Brush patent 
double carbon lamp and the later patented 
Wood lamp are details of arrangement 
merely and are not essential differences. 


Plates II., III., and 1V., show, respect- 
ively, the front and end elevations and floor- 
plan of a power plant just erected by the 
Pleasant Valley Coal Company, at Castle 
Gate, Utah, which is, in many respects, a 
model of its kind. 

It has a capacity of about 750 horse power 
of generating machinery, which will be 
used for furnishing current to electric coal 
cutters, drills, pumps, haulage engines, ven- 
tilating fans, etc., the entire power needed 
fur the various mining operations being 
transmitted electrically. As this is the first 
plant of such magnitude employing electric 
apparatus to the exclusion of oiher systems, 
‘the result will be watched witb interest. 

I append some communications kindly 
furnished by gentlemen who have given 
special attention to various branches of the 
subject of this paper. To these, as well as 
to others who have furnished various data 
of interest, I wish to express my thanks, 
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The Engineer’s Congress. 

The week beginning September 29th was 
a busy one for the American Institute of 
Mining Engineers and the visiting scientific 
men. About 200 of them attended the open- 
ing meeting at Chickering Hall on Monday. 
Mr. J. F. Lewis, chairman of the local com- 
mittee, opened the convention and was fol- 
lowed by ex-Mayor Abram S. Hewitt, who 
welcomed the distinguished visitors. The 
morning was spent in the reading of papers 
while the afternoon was devoted to excur- 
sions to places of interest in and around 
New York. More papers were read in the 
evening and an informal reception was held 
at the Park Avenue Hotel. 

Tuesday was a particularly busy day, the 
American Institute of Mining Engineers 
holding three sessions. In the morning Mr. 
Hollon C. Spaulding, of the Thomson- 
Houston Motor Company, Boston, read an 
interesting paper on ‘‘ Electric Power Trans- 
mission in Mining Operations.’”” Other 
papers occupied the day and most of the 
evening sessions. After the adjournment 
of the evening session, the council of the In- 
stitute held an executive meeting. 

On Wednesday the British Iron and Steel 
Institute’s meeting was opened by Sir James 
Kitson, the president. Mr. Andrew Carne- 
gie was present. After Sir James Kitson’s 
address, Gen. Sherman came into the hall 
and was introduced to the meeting. The 
election for a new president resulted in the 
choice of Sir Frederick Abel. Mr. Hewitt 
was prevented by illness from delivering 
the formal welcoming address, but printed 
copies of it were distributed. It was long, 
but interesting and carefully prepared. After 
a paper on ‘‘ Blast Furnaces ” had been read 
the morning session adjourned. The after- 
noon was taken up with a trip on the Hud- 
son. 

Over 250 engineers were present on 
Thursday morning when the next session of 
the British Institute was called to order. 
The proceedings commenced with a discus- 
sion of papers previously read, and was par- 
ticipated in by a number of distinguished 
gentlemen. Mr. Hewitt, who had recovered 
from his illness, was in attendance, and Sir 
James Kitson presented him with the Besse- 
mer gold medal for his distinguished ser- 
vices to the iron and steel trade. Papers 
were read during the remainder of the 
morning. In the afternoon a eulogy on 
Alexander Lyman Holley was read by Mr. 
James Dredge. The Holley memorial 
statue in Washington Square was unveiled 
at 4 o’clock by Alexander Holley Olmstead. 
a grandson of Mr. Holley. In the evening 
the members of the Iron and Steel Institute 
entertained their American friends at Del- 
monico’s. The German delegates mean- 
while were enjoying themselves at the 
Leiderkranz Club where Carl Schurz made 
them an address. 

The last session of the British Institute 
was held Friday. Before the morning ses- 
sion began, Dr. Schuyler S. Wheeler es- 
corted a number of the European visitors 
to the Western Union offices, the Telephone 
Exchange and to several electric light plants. 
Papers on aluminium started the morning 
session. Professor Elihu Thomson delivered 
an address on ‘‘Electric Welding.” After a 
few more addresses, Sir James Kitson pre- 
sented a set of resolutions thanking the 
American Institute of Mining Engineers, 
the various local committees, and others for 
the courtesies extended to the Institute, 
which had made the New York meeting 
‘one of the first of the present age.” After 
adjournment, excursion parties started out 
on the regular daily tour. An account of 
the visit to Mr. Edison’s laboratory is given 
in another place. 

The English and German visitors left for 
Philadelphia on a special train on the 
Pennsylvania Railroad at 9 o’clock Satur- 
day morning. They will visit Pittsburgh, 
Chicago, and other parts of this country 
and Canada. 


—— A ten-years’ electric light franchise 
has been granted by the common council of 
Oconomowoc, Wis.. to Messrs. Wilsey, 
Jennings, Peacock, Brown and Tuttle, all 
Oconomowoc men. The plant will be put 
in immediately. 
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INDUSTRIAL NOTES. 
The Chicago factory of the Western | 
Electric Company is said to be the largest of 
its kind in the world. The building runs 
along Clinton street for 609 feet, is seven 
stories high and has 204,000 square feet of 
floor space. 


Chas. A. Schieren & Company, 
45-51 Ferry Street, New York, have just 
finished the two. immense leather belts or- 
dered about six months ago by the Louisiana 
Electric Light Company, of New Orleans. 
It will be remembered that the order was for 
160 feet of 72 inch, and 550 feet 48 inch 
double leather belting. The 72 inch is said 
to be the largest belt of its kind in the world. 
Another belt, just like the 72 inch, has re- | 
cently been ordered of Messrs. Schieren & 
Company by thesamecompany. Schieren’s 
perforated electric leather belting is receiv- 
ing general favor for electric railway power 
stations, and orders are being booked daily. | 


TT MIT i . x 
Fies. 1, 2 AND 3.—VrIEWs SHOWING SPIRAL CARBON, Rop CARBON AND MAGNIFIED Cross SECTION OF SINGLE CARBON. 


W. H. Gordon & Company, 115 
Broadway, New York, have taken the gen- 
eral agency of an automatic clock and cut- 
out, which is meeting with general favor. 
The show windows of the store, 777 Broad- | 
way, have recently been fitted up with 10 
incandescent lights. The United States 
Electric Light Company put in an automatic 
clock and cut-out which extinguishes the 
lights at midnight (or as soon before as 
necessary), thus saving the expense to the | 
consumer of using the lights later than | 
necessary and also saving the cost and 
trouble of a man to extinguish them at the 
desired hour. This is a case where the pur- 
chaser was looking for just such a device, | 
before adopting electricity for illuminating 
purposes at night. The number of show 
windows throughout the country which are 
wired and fitted for electricity, but which 
are not used on account of the aforesaid ex- 
pense, is very large. To such the automatic 
clock and cut-out is a boon, as 
well as a profit to the electric 
light companies. 


Among the recent rail- 
way contracts closed by the 
Edison General Electric Com- 
pany may be mentioned the fol- 
lowing: The Minneapolis Street 
Railway Company, of Minne- 
apolis, Minn.; The Savannah 
Street and Rural Resort Co., of Savannah, 
Ga.; The Dallas Consolidated Traction Co. | 
of Dallas, Tex.; St. Johns City Railway Co., | 
St. Johns, N. B.; James Street Belt Line | 
Railway Co., of Seattle, Washington; St. 
Paul City Railway Co., St. Paul, Minn.; | 
Tacoma Railway & Motor Company, of | 
Tacoma, Washington; Richmond City Rail- 
way Co.,of Richmond, Va.; Utica & Mohawk 
Railway Co., of Utica, N. Y.; Elmira & 
Horseheads Railway Co., of Elmira, N. Y.; 
Elgin City Railway Co., of Elgin, IIl.; 
People’s Street Railway Co., of Scranton, 
Pa.; Fort Scott Railway Co., Fort Scott, 
Kan.; Louisville Railway Co., Louisville, 
Ky.; Pittsburgh Railway Co., Pittsburgh, 








PERSONAL. 


Colonel A. W. Crandall, the prominent 
telephonist of New Orleans, accompanied by 
Mrs. Crandall, was a recent New York 


| visitor. 


Mr. Cyrus O. Baker, Jr., and wife sail 


| this week for Europe, to be absent six 


weeks. Mr. Baker will be missed in elec- 


trical circles, where his friends are legion. 


Alexander von Babo, representing Sei- 


| mens & Halske, of Berlin, has taken com- 


modious quarters in the 7imes building of 
this city. We predict that the American 
branch of this great concern will meet with 
a large success under Mr. von Babo’s man- 
agement, 


Mr. H. Durant Cheever, secretary of the 
Okonite Company, was married October 
ist to Miss Maud R. Barnard, daughter of 
Colonel George M. Barnard, of Boston, the 
ceremony taking place at noon, in King’s 
Chapel, Boston. After an extensive tour in 





ke 





the South, Mr. and Mrs. Cheever will take 
up their residence in this city. Mr. Cheever 
is a popular and successful young man, and 


| is being congratulated by hosts of friends. 


—_———__e@o 





Englund’s Center Curve Insulator. 


The insulator shown in the accompanying 
cut is for use where unusual strains have to 
be met. The managers of the Electric 
Merchandise Company, Chicago, who are 
the owners of this patent, have during the 
last few years experimented very laryely 


| with a view of securing a center curve in- 
| sulator which, while being neat in appear- 


ance, would have the requisite strength 
needed for all demands. 

An objectionable feature has always been 
that to get the needed strength it has been 
necessary to have the insulator so heavy 
that it was unwieldy to handle and heavy 
in appearance on the line, and if attempts 





were made to lighten it, openings had to be 
made which, filling with rain and snow, 
have destroyed the insulation. 

These objections are done away with in 
the insulator illustrated. Apparently, it is 
a solid but very neat coil of rubber of but 
nine inches in length, and when placed on 
the line is scarcely discernible. It is, how- 
ever, protected on the inside of the rubber 
so securely that it will stand any strain 
which may be put upon it even to holding 
the extreme ends of the line. As a per- 
fectly reliable device for its purpose, both 
for strength and insulation, it is a very 
superior article. 














The Fibrous Battery. 





BY J. HART ROBINSON. 





The ordinary gravity battery is without 
doubt the best known for close circuit work 
at the present time. Many modifications 
of it have been brought out within the past 
few years; but as they have been chiefly in 
the way of trying to separate the sulphate of 
zinc from the sulphate of copper mechanic- 
ally—asin the case of using porous cups— 
they have not taken the place of the plain 
old crowfoot. It is a question whether a 
battery in which the sulphates of zinc and 
copper are used, if separated from each other 
by a porous shield, should be called a 
gravity battery, at any rate where con- 
stancy of current is necessary the use of 
porous jars should be entirely discarded, as 
the variations in resistance, due to the un- 
equal consistency of the cups, precludes all 
possibility of getting a steady current. 

In the case of open circuit batteries the 
porous cell is not so objec- 
tionable, especially where 
the energy of the battery 
in doing useful work is 
only expended a few sec- 
onds at a time, but, where 
it is essential to have a 
comparatively steady cur- 
rent for a few minutes, as 
in the case of telephoning 
—the less clay, the better 
the result. As an illus- 
tration; take the prism Le 
Clanche battery. What 
single fluid battery ever 





gave as good a result in telephony ? 

It is really too good for ordinary work, 
such as bell ringing, where constancy is of 
very little account ; but in any case where 
something has to be done it can always hold 
its own. Commercially, many attempts 
have been made to supercede the Le Clanche 
battery, but as they have been mainly in the 
way of giving a very large surface of very 
poor carbon they have only been successful 
to a limited extent. 

Something more than surface of carbon is 
necessary for a standard open circuit bat- 
tery, and, as polarization is the ‘‘ bug” of all 
open circuit batteries, the mere fact of hav- 
ing lots of carbon wont kill it. 

The manganese in the prisms of the Le 
Clanche cell containing a large amount of 
oxygen causes polarization to take place 
much slower than when granula carbon 
alone is used for the negative element. 

The result obtained by the use of prisms 
in the Le Clanche battery is obtained to a 
much greater degree in the fibrous battery 
illustrated here, but in a much different 
way. 

The irregular corrugations of the fibre 
from which the carbon is made delays polar- 
izion and gives at least the same result as 
is obtained by the use of prisms in the Le 
Clanche cell, but in a more natural way, the 
carbon itself, unlike the ordinary granular 
article, doing what is done artificially in the 
above mentioned cell. 

A glance at the magnified cross section of 
carbon shown in cut gives a general idea of 
the immense surface exposed to the action 
of the exciting fluid. 

The large surface is of course no criterion 
to go by unless accompanied by a corres- 
pondingly low resistance in the solid matter 
contained in the spirals or rods that go to 
make up the complete cell. 

The special carbon used in the fibrous 
battery is made from almost any kind of 
vegetable fibre, the process of preparing and 
carbonizing of which is very simple, and, as 
waste material can be utilized to a great ex- 
tent, the cost of manufacturing is reduced 
to a minimum. 

Further details as to resistance, electro- 
—e force and quantity will be given 

ater. 

One of the cuts shows the carbon in a 
spiral and the other in a rod form. 


ot 
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Some New Electrical Specialties. 

The Nassau Electrical Specialty Company, 
19 Park Place, this city, have recently put 
upon the market some electrical specialties 
which are deserving of especial attention. 
Figure 1 is a full size illustration of the 
Nassau capsule battery, patents on which 
were granted August 19, 1890. It is a de- 
cidedly new departure in primary batteries. 
The following are the advantages claimed 
for it: 

It is the smallest effective battery ever 
constructed, the actual dimensions being 
21¢ inches by 5g inches, while it. gives an 
E. M. F. of over 1 volt, and a current of 
2.20 amperes. It is perfectly dry, it does 
not require wiring, it never polarizes. The 





Fie. 2. 


power remains constant till the battery is ex- 
hausted, and it is a most convenient battery 
for testing purposes, there being absolutely 
no action on the elements when the circuit 
is open. 

In figure 2 is shown the Nassau elec- 
trical bell outfit, which is very simple and 
complete. The bell is operated by a Nas- 
sau capsule battery concealed in the case of 
the push button. The battery is connected 
without wires, and can be withdrawn and 
replaced by the user instantaneously, when- 
ever it requires renewal. The electric alarm 
thermometer is shown in figure 3. This 
alarm is sounded bya simple but very in- 
genious application of electricity, by which 
the rising or falling of the mercury to cer- 
tain fixed points of beat or cold closes an 
electric curcuit, and instantly rings the at- 
tached bell. When no alarm is needed, as 
in Summer, the bell is silenced altogether 
by turning a switch. 

The electric capsule which operates the 
alarm bell is in itself a new and remarkable 
jnvention, being (unlike ordinary electric 
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Fig. 1. Fig. 3. 
batteries) perfectly dry, needing no atten- 
tion, and capable of being removed and re- 
placed without any disconnecting or con- 
necting of wires. It will last, so itis claimed, 
without any attention, for from one to three 
years, according to the frequency with 
which the alarm is sounded, and can be in- 
stantly replaced by a new capsule at nominal 
cost. 

The alarm can, when desired, be ar- 
ranged to sound at any distance from the 
thermometer itself, and in this way be used 
as an invaluable guard against the risk of 
fire. 

Special adaptations of this thermometer, 
for use in breweries, malt-houses, Turkish 
baths, cold storage-houses, factories, etc., to 
control any given range of temperature, can 
be supplied by the patentees. 


The electric railway at Saratoga Springs, 
N. Y., was closed for the winter on Septem- 
ber 15th. The road was operated only 30 
days, and the business done surpassed the 
expectations of its projectors. The road will 
probably be extended to Ballston during 
the winter. 








Visit of the [ron and Steel Institute to 
- Edison’s Laboratory. 


A large party of the members of the 
British and German engineering societies 
now visiting this country, made an interest- 
ing excursion on Friday last to the laboratory 
of Thomas A. Edison at Orange, N. J. 
Various other trips had been planned for 
the same afternoon, but a sight of Mr. Edi- 
son in the midst of his apparatus was evi- 
dently a drawing card, as the eight-car 
special train provided to take the guests out 
to Llewellyn Park, was packed full with 
nearly 500 ladies and gentlemen. The train 
arrived at Llewellyn shortly before two, 
and a short walk brought the visitors to the 
famous laboratory. The gates, usually 
kept so jealously guarded, were thrown 
wide open, and access to every part of the 
laboratory was freely accorded to the 
guests. The first item on the programme 
was an informal luncheon, served in the fine 
library adjoining the entrance, after which 
the visitors dispersed in groups to examine 
the various interesting features of Mr. Edi- 
son’s magnificent collection of materials and 
appliances for original investigation. 

An exhibition was given of a tool for 
drilling holes in iron driven by electricity, 
and a small electric welding plant was 
shown in operation, a curious feature of this 
being that the alternator which furnished the 
weiding current was driven by two Edison 
motors. Up-stairs a number of phonographs 
were kept going all the afternoon, so gen- 
eral was the desire to test the performance 
of this world-renowned production of Mr. 
Edison. The great inventor himself, un- 
doubtedly for many the chief attraction of 
the day, was here, there and everywhere, 
continually surrounded by a knot of admir- 
ing foreigners, many of whom engaged him 
in short discussions on technical points. 

Mr. Edison was ably seconded in enter- 
taining the large party of visitors by his 
secretary and chief assistant in the laboratory 
Mr. A. O. Tate. <A few of the electrical 
men in the party spent a very interesting 
and instructive half hour with Mr. A. E. 
Kennelly, the chief electrician of the labor- 
atory. Mr. Kennelly has charge of a large 
collection of the finest electrical measuring 
instruments in the country, having every 
facility for making the most accurate and 
hair-splitting tests that can possibly be re- 
quired by the most scientifically managed 
company. A great deal of work is done 
here for the engineering department of the 
Edison general company, such as planning 
out systems of distribution for light and 
power plants, and sometimes exact repre- 
sentations are made of the wiring of a plant 
to ascertain by delicate test whether the con- 
ditions agree with the calulations. 

It can easily be understood that the after- 
noon passed very quickly for the visitors, to 
many of whom such a large electrical estab- 
lishment maintained almost exclusively for 
original scientific investigation must have 
been a very novel sight. The proceedings 
were quite informal throughout; a carriage 
drive through Llewellyn Park was organized 
for the benefit of the ladies, and later on in 
the afternoon Sir James Kitson made a short 
speech of thanks to Mr. Edison for having 
thrown open his unique establishment to the 
invasion of such a large body of foreigners. 

At five o’clock the visitors returned to 
New York. Among the party were nearly 
all the principal members of the Iron and 
Steel Institute and the German Iron Trade 
Society. Mr. Alexander Hollingworth, one 
of the proprietors of our well-known con- 
temporary Hngineering, and Mr. J. F. Al- 
bright of R. E. Crompton & Co., were the 
best known representatives present of Brit- 
ish technical journalism and electrical en- 
gineering. 


——- ~~ ———_ 


The Law Telephone Company, 85 John 
street, this city, have recently sent out some 
very tasty printed matter relating to the 
Law battery, the Bailey current regulator, 
and their other specialties. The Law bat- 
tery has been on the market for over nine 
years, and its large sales prove it to be one 
of the most popular ever offered. 





Some Novel Electric Fixtures. 

For the general cases of electric lighting 
in stores, halls or dwellings, a large variety 
of designs have been brought out by various 
firms. These comprise both combination 
fixtures and electroliers in almost every 
style, and would seem at first sight to cover 
thefield. But as far as artistic fixtures are 
concerned, a marked need has long been felt 
for some that would be adapted to places 





with low ceilings. Such cases were gener- | 
ally met by shortening up an ordinary fix- | 
ture, or bending its arms upward so as to 


take up less room. 


Mr.E.R.Crolius, who looks after the fixture 


department of the Great Western Electric 
Supply Company, has come to the rescue 
with a number of new designs which speak 
for themselves. The cluster shown with a 





‘*sun-plate ” gives a pleasing effect with al- 
most any style of colored or etched globes, 
and the four-light ‘‘twist”’ electrolier is 
thoroughly novelindesign. The same holds 
true of the two forms of ‘‘ husks” 


are adapted to hallways, kitchens or any 
other place where the ceilings are too low 


Book Notices. 

‘*Rules and Forms of the Canadian Patent 
Office” is just what the title indicates, and is 
a handy volume for inventors or others in- 
terested in Canadian patent office practice. 

‘European Patents. A Manual of In- 
formation and Charges,” has been sent us by 
the International Patent Soliciting Company 
of this city. It is ‘exclusively for solici- 
tors.’ 

‘*The Veiled Prophet, of St. Louis,” has 
deigned to command the presence of the 





which | 
we illustrate, these being well suited for use | 
at either end of the cars. The same fixtures | 


ELectricaL Review at his annual jubilee 
to be held this month. The invitation is 





one of the handsomest bits of design and 
| color printing we have ever seen. His royal 

majesty is to be congratulated upon having 
| a good press agent so loyal to him. 


‘Technology Quarterly,” for August, 
1890, has been received. It is a publication 
which fairly teems with scientific knowl- 
edge. Its contributors are for the most part, 
professors, instructors, and students in the 
Massachusetts Institute of Technology, Bos- 
ton. This journal, therefore, represents 
probably the latest researches into theo- 
retical and applied science available. 


**The Brooklyn Institute Prospectus for 
1890-91” has been received. The course of 
lectures on electricity to be given during 
the year is very comprehensive and interest- 
_ing, and is worthy the careful consideration 

of those interested. Most of the lectures 
and meetings will be held in the hall and 
| rooms of the Young Men’s Christian Associ- 
ation building, 502 Fulton street, Brooklyn, 
until the Institute building is repaired. 


A Very Successful Buffalo Road. 
The Park electric system of the Buffalo 
| Street Railway Company has been doing 

some remarkable work this summer. Four 








for the average fixture. Moreover, one of 
the ‘‘ husks” shown makes a neat bracket 
for use over a desk, and a ceiling or wall 
studded with the other form would be in 
keeping with the plans of modern decorators. 


Visitors invariably pronounce them the | 


handsomest of their kind, a verdict well 


borne out by the orders received from many | 


who have an eye for the beautiful. 
——_-- 


The suit of the Electric Improvement | 


Company against the San Jose and Santa 
Clara Railway Company was decided at San 
Jose, Cal., by the jury bringing in a verdict 
that neither party recover anything. The 
suit was for $18,00) for material furnished, 
and the defendant had made a counter-claim 
of $100,000 for alleged damages. The mate- 
rial was furnished for the old Fisher Under- 
ground Electric Railway system. 





—>_-- ° 

The Schuyler Electric Company, Middle- 
town, Conn., have installed a 100 light plant 
in the American Institute Fair in this city, 
which opened on October ist. The plant 
consists of two 50-light dynamos, with 
regulators and complete station equipment, 
and 100 full are lamps. 





| cars are running on this branch, a distance 


| of about one and three-quarter miles. The 


| traffic on pleasant Sundays is extremely 
heavy, and each car is required tq draw two 
| trailers for a large portion of the day. 
Under these circumstances the following 
| figures will be of interest: 

On July 16th, the road carried 17,000 pas- 
sengers; July 20th, 8,000; July 27th, 11,000; 
August 3d, 5,000; August 10th, 9,000; 
August 17th, 3,000; August 25th, 10,000. 
On August 3d, the day was cold and dis- 
agreeable; on August 17th, the weather was 
cold and rainy, which accounts for the small 
number of passengers carried. 

This road is equipped upon the Edison 
System and has been in operation now for 
about 15 months, with remarkable results; 
the repair bills have been merely nominal, 
although the service called for has been ex- 
cessive, particularly in the summer. The 
largest load ever carried was a little over 
20,000, the occasion being a large picnic, 
and the time being two days after the road 
commenced operation, in July, 1889. But 
three motor cars were in service on that day, 
and this remains, probably, the greatest 
record ever made by an equal number of cars. 
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The Universal Radial Drill Com- 
pany, Cincinnati, are out with their usual 
monthly calendar containing a lithograph of 
one of their machines. 


R. T. White, of Boston, expects to be 
present at the Buffalo Convention of the 
American Street Railway Association, with 
a full line of his street railway supplies and 
specialties. 


The Atlas Engine Works, India- 
napolis, Ind., have sent us a beautiful cata- 
logue of their engines and boilers. It is 
thoroughly illustrated and printed very ar- 
tistically in two colors. Over 7,000 of their 
engines are in daily service. 


The Jewell Belting Company, 
Hartford, has given a great deal of valuable 
information about the care of belts in a 
little booklet recently issued. Rules and 
tables relating to the transmission of power 
by belting occupy considerable space. 


The James Kempster Printing 
Company, 56 Cedar street, New York, 
have gotten up a calendar for 1890-91 in 
their usual artistic manner. The figures are 
plenty large enough for near-sighted editors 
and human beings to see across the room. 


The McCreary Electrical Spec- 
ialty Company, 18-20 Cortlandt street, 
New York, have sent us a copy of their 
illustrated price list. Their silvered re- 
flectors, half-shades, and other neat devices, 
are meeting with ready and rapid sales. 
Avother catalogue of specialties is in prepar- 
ation. 


The Consolidated Electric Stor- 
age Company, of this city, are doing a 
famous business in the secondary cells 
manufactured by them, A representative 
of the ELectricaL REVIEW was recently 
shown their record book, which exhibited 
the fact that at least one order for batteries 
had been booked every day during the month 
of September. 


The Tripp Manufacturing Com- 
pany, of Boston, will be represented at 
the Street Railway Convention, to be held 
at Buffalo this month, and will have on ex- 
hibition a large model of their standard 
electric trucks, which is meeting with such 
favor with the street railway companies. 
The model will be equipped with the Tripp 
anti-friction journal bearings. 


W. R. Fleming & Company, 174 
Fulton street, New York City, have been 
very busily engaged in the installation of 
numerous electric light plants. Represent- 
ing the ‘‘ Ide” and ‘‘ Ideal” engines, manu- 
factured by foundry and machine depart- 
ment, Harrisburg, Pa., and having conse 
quently both center and side crank engines 
of the same merit and make to present to 
purchasers, they have found some advant- 
age, as their business record shows, over 
their past position in the sale of side crank 
engines only. Probably one of the showiest 
plants in New York City is being installed 
by them for running an Edison incandes- 
cent plant for the Hotel Marlborough at 
36th street and Broadway. Two 80-horse 
power self-oiling Ideal automatic engines 
will be the present engine equipment there. 
Contracts have just been made for engines 
of this style for the following well-known 
concerns: ferry boat ‘‘ New Brunswick,” 
40 horse power; Messrs. Fleichmaun & Com- 
pany, New York, 30 horse power; Messrs. 
Browning, King & Company, New York, 
two 50 horse power (sixth order); Edison 
Electric Company, New York, one 50 horse 
power; Pennsylvania Railroad Company, 
one 40 horse power; Standard Oil Company, 
Jersey City, one 70 borse power; C. H. 
Blanchard, New York, two 80 horse power; 
Johns-Pratt Company, Hartford, Conn., one 
70 horse power. A number of large boiler 
plants have also been installed in the follow- 
ing towns: Providence, R.I.; Martinsburg, 
W. Va.; New York Me Fort Worth, 
Texas; Cordele, Ga., and 


ty; 
ontgomery, Ala. 





The Eureka Tempered Copper 
Company, of North East, Pa., is in re- 
ceipt of the following testimonials, which 
are self-explanatory: 


FEDERAL STREET & PLEASANT VALLEY 
PASSENGER RAILWAY CoMPANY. 


ALLEGHENY, Pa., Aug. 29th, 1890. 


Eureka Tempered Copper Co., 
North East, Pa. 

Gentlemen—In reply to your inquiry con- 
cerning our experience with tempered cop- 
per, would say that after a year’s use, we 
can heartily endorse it, and recommend it 
for all descriptions of bearings, and for 
electrical purposes, such as commutator 
bars, trolley wheels, etc., etc. Respectfully 
yours, Wo. M. Ramsey, Asst. Supt. 





OAKLAND OFFICE PITTSBURGH TRACTION 
COMPANY. 


PITTSBURGH, Pa., Aug. 29, 1890. 
jureka Tempered Copper Co. 
Gentlemen—I have great pleasure in being 
able to testify to the excellent quality of 
your tempered copper. We have been 
using a guide show made of it on a 500 
horse-power Corliss engine, for the past six 
months; it looks as well to-day as when we 
put it on. We are also using your metal for 
connecting rod boxes, on a 35 horse power 
Ball engine, making 300 revolutions per 
minute. We find it takes much less oil than 
any other metal we have used, and runs 
much cooler. We intend equipping all our 
engines with your tempered copper. Yours, 
etc., E. W. Davis, Supt. 


The Accumulator Company, of 
this city, is in receipt of the following self- 
explanatory letter : 

ELLERSLIE, RAINECLIFF-ON-HupDson, 
September 11th, 1890. 
D. H. Batss, Esq., 
Vice-Prest. and Gen. Manager, 
The Accumulator Co., New York. 

Dear Sir: In reply to yourinquiry respect- 
ing the electric lighting on Mr. Morton’s 
place, I beg to say that the plant has been in 
operation for over two years, and is in as 
good condition to-day, apparently, as when 
first installed. It has given no trouble what- 
ever, outside of ordinary care, and has cost 
practically nothing for repairs. The lights 
have given entire satisfaction and the accu- 
mulators have never failed to furnish the 
required energy. 

This system of lighting compares very 
favorably with gas in point of economy, 
and has the advantage of being free from 
smoke and heat, besides affording a most 
agreeable light. There is a large saving, as 
compared with the cost of running the en- 
gine all the time, in labor, fuel and wear 
and tear on the machinery. 

In other words, Mr. Morton has found the 
system very satisfactory in every way.’ 

Very respectfully, 
B. W. PHILBRICK, Engineer. 





Fort Wayne Electric Club, 

The Fort Wayne Electric Club held an 
interesting and largely attended meeting on 
October 3d. State Senator Robert C. Bell 
acted as chairman, and prophesied greut 
achievements for electricity. Professor Kim- 
ball, electrical engineer of the local com- 
pany, spoke on ‘‘ Electric Light, Heat and 
Power.” Mr. Marmaduke M. M. Slattery 
made an address in his usual brilliant style, 
and gave some practical illustrations of elec- 
tric cooking. 

—_——_eq>o——_——_—_— 
An October Tour of Interest. 

Almost everyone is commenting on the 
rapid advance the near South has made the 
past few years, yet comparatively few New 
Yorkers have visited these fields of modern 
awakening and growth almost at their very 
door. On Thursday,October 9th, one of the 
Pennsylvania Railroad Company’s person- 
ally-conducted tours will leave New York at 
8.00 a. M., Philadelphia 10.30 a.M., in a 
special train, and take in one of the most in- 
teresting circuits a tourist could desire. The 
Caverns of Luray, the battlefields of Gettys- 
burg, Virginia's Natural Bridge, the Grot- 
toes of the Shenandoah, and the cities of 
Richmond and Washington will ‘‘ be done” 
thoroughly. The entire trip, including every 
necessary expense, is included in the $52 for 
the ticket from New York and $50 from 
Philadelphia, and a tourist agent and cbap- 
eron will accompany the party throughout. 
An itinerary, descriptive of the tour, and all 
information will be furnished by addressing 
W. W. Lord, tourist agent, 849 Broadway, 
New York, 





FINANCIAL. 

Closing quotations of electric stocks, from 
F. Z. Maguire, Electrical Securities, [8 Wall 
street, N. Y., Saturday, October 4, 1890. 
New York, Boston and Washington Stock 
Exchanges. 














NEW YORK. 
Western Union Telegraph Co...........++65 «+. S1K. 
Edison General Electric Co...............++-++ 94. 
? - - ee 55. 
Consolidated Electric Light..............++.+++ 59. 
Edison Electric Nluminating Co............... 70. 
United States Electric Light................+++ 30. 
BOSTON. 

Thomson-Houston Electric Co......... ....++- 504. 

zi = ” Preferred. .... 

= = psi Series C... .... 11% 

" a - Series D........ 

2 —— janes 

- WGI OO. occccscccvcseccsvaecess 200. 

” European Welding Co............. 77. 
Ft. Wayne Electric Co ........eeeseeceeeeeees 114%. 
TELEPHONE: 

BEE 06 cvcucvccccevesecsvoserssens 220. 

DE aiageaerens or Coed cdeore sinedserowewen 48. 

pg ee rere —— 

BEE Soc cp eurersdoenerevedssceasess wees ‘ 

TEOPICR! AMIOTIORR .0...00600000 22 soveseses 
MISCELLANEOUS: 

Edison Phonograph Doll........... ....-. 1%. 

WASHINGTON. 
Pennsylvania Telephone.............ssseseeees 25. 
Chesapeake and Potomac..... ..........++.: 72. 
American Graphophone..............+0+05 «++ *14%. 
United States Electric Light (Washington)... .155. 
Eckington and Soldiers’ Home Raiiway...... 62. 
Georgetown & Tenallytown.............+.0005 53h. 
PITTSBURGH. 
Westinghouse Electric Mfg. Co.............-. 34. 
*Ex. Dividend. 
PERSONAL. 


F CHARLES W. DAVIS, late Manager 
of the Telephone Exchange, at Kearney, 
Neb., and who gave up his position there in 
July, ’89, or if any one cognizant of his 
whereabouts, will communicate with the un- 
dersigned, something may be learned to the 
advantage of said Davis. 
FRANK B. Knieut, Austin, TEx. 











MANUFACTURED BY 


Charles A. Schieren & Co., 


45, 47, 49, 51 FERRY ST., 
Cor. CLIFF ST. 


BRANCHES : === 
BOSTON, 119 HIGH STREET. 
PHILADELPHIA, 226 NORTH 3d STREET. 
CHICAGO, 46 SOUTH CANAL STREET. 




















WASHINGTON CARDS OF INTEREST TO 
ELECTRICAL MEN. 


The Columbia National Bank, 


Olt F STREET, N.W., 
WASHINGTON, D. c. 


A General Banking Business Transacted. 
CAPITAL, $250,000. 


B. H. W. Prest. A.T.Brrrron, Vice-Prest 
8S. Parker, Cashier. 


Washington Electric Conduit Co., 
Room 36, Corcoran Building, 
Washington, D. C. 

Manufacturers and constructors of glazed Terra 
peop ep a ES 
A’ rovi 6 en; eers O! e cl , 
te and loual companies. Can be examined by 
interested parties. 


INVENTORS 

Coming to Washington to further any elec- 
trical patents, will profit by calling on C. W. 
Messner, of 1225 F St., N. W. the ap- 
pliances necessary for tests, experiments, etc. 
Aliso, Electrical Contractor and Constructor. 
Special attention to isolated plants. Agent 
for the ‘‘C. & C.” electric motor—sizes, 

to 50 horse-power. The only electric motor 
on the market to-day. 





























INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENTS OF THE UNITED STATES WERE 
ISSUED ON SEPTEMBER 30, 1890. 





4437,183 Electric meter; Richard N. Dyer, East 
Orange, N. J. 

437,210 Electric street car; Luther H. Lebed 
Pittsburgh, Pa. 

437,226 Electric illuminated letter; James A. 
McEntee, Chicago, Ill. 

437,259 Electric motor gearing; Jos. J. Sprague, 
Carthage, Mo. 

437,272 Distribution and regulation of electric 
currents; Frank Wilking, Berlin, and Hermann 
Miller, Nuremberg, Germany. 





437,307 Automatic telegraphy; David Kunhardt, * 


Aachen, Germany. 

437,324 Electric cut-out; Elmer E. Bailey, Everett 
and Geo. J. Galeraith, Boston, Mass. 

437,330 Electric cable; David Brooks, Jr., Phila- 
delphia, Pa. 

437,852 Electric hand-switch; Joseph W. Batter- 
shall, Attleborough, Mass. 

437,358 Electric railway systems, Chas. K. Hard- 
ing, Atlantic, Ia. 

437,359 Electric sg, Sates 437,360 Dynamo 
electric machine: Wm. Hochhausen, Brooklyn, N.Y. 

437,362 Electric cut-out; Wm. J. Jenks, Nyack, 
ut. 


437,363 Lighning arrester; Harry M. Kalbach, 
Ashland, Pa. 

437,369 Electricalarm; Arnold Tschira, Freiburg, 
Germany. 

437,393 Galvanic battery; Edward H. Crosby, 
Boston, Mass. 

437,422 Telegraphy; Thomas A. Edison, Menlo 
Park, N. J. 

437,423 437,424 Phonograph. 487,425 Phono- 
graph holder. 437,428 Propelling device for elec- 
tric cars. 437,429 Phonogram blank; Thomas A. 
Edison, Llewellyn Park, N. J. 

437,427 Method of making phonogram blanks; 
Thomas A. Edison, Orange, N. J. 

437,445 Conduit for underground wires; Thomas 
M. Morton, Baltimore, Md. 

437,469 Galvanic battery; Gustave A. Liebig and 
Chas. Williams, Baltimore, Md. 

437,501 Electric generators; Wm. M. Mordey, 
Lambeth, England. 

437,502 Arc lamp; John A. Mosher, Abilene, Kan. 

437,507 Petroleum or oil motor engine; Nicolaus 
A. Otto, Cologne. 

437,510 Telegraph key; 
Lawrence, Cal. 

437,512 System of electrical distribution; Frank 
B. Rae, Chicago, Il. 

437,513 Electrical switch. 437,661 Motor truck 
for electrically propelled vehicles. 437,662 Auto- 
matic switch for stationary motors. 437.663 Ar- 
mature for dynamo electric macbines and motors ; 
Frank B. Rae, Detroit, Mich. 

437,516 Switchboard for electric lighting system; 
Robert F. Sawyer, Chicago, Il. 

437,535 Motor truck for yyy railway cars; 
Chas. J Van De le, Lynn, Mass. 

437,568 Electric conductor; Edward Clark, New- 
burg, Orange Co. N. Y. 

437,570 Welding metals electrically. 437,571 Pro- 
cess of electrically welding metals; Chas. L. Coffin 
Detroit, Mich. 

437,613 Switch for the moving contacts of electric 
railways; John W. Murray, Saginaw, Mich. 

437,624 Mechanical telephone; James M. Russell, 
Anderson, Ind. 
= Insulated wire; Chas. F. Splitdorf, New 

ork. 

437,654 Electric forging apparatus: Geo. Laudet 
and James H. Simpson, Pittsburgh, Pa. 

437.667 Electrical switch; Lucius T. Stanley, 


Brooklyn, N. Y. 


THE LAW BATTERY 


I$ THE CHEAPEST BATTERY ON THE MARKET. 
We think twice os 
before spending 


Authur F. Purdy, 


’ 








a Dollar and 
would advise you 
to do the same. 
We make a 
specialty of Pure 
Zinc and Pure 
Sal-Ammoniac. 


LAW TELEPHONE CO, 


85 & 87 JOHN ST., NEW YORK. 
F. Z. MACUIRE, 


ELECTRICAL SECURITIES, ETC., 


18 WALL STREET, 
NEW YORK, 


ELECTRIC AND STREET RAILWAY PROPER- 
TIES BOUGHT AND SOLD, 
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Cyrus O. Baker, Jr. 


BAKER & CO., 


Importers, Melters and Refiners of 


PLATIN U MM, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 
®latinuse én sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased 


SUPPLIES FOR ALL SYSTEMS. 
Prompt. Shipments. Write for Prices. 


W. H. CORDON & CO., 


ELECTRIC LIGHT AND POWER SUPPLIES 
SIMPLEX WIRES. 115 Broadway, New York. ” 


Shultz Belting company, 


SHULTZ PATENT FULLED LEATHER “BELTING AND LACE LEATHER 
— and Factory: Cor. Bismarck and Barton Sts., St. Louis, Mo. 


tanned on the surface only; the interior (which is the fiber ané 
oak ar the ide) i not tanned but rawhide fulled and softened by eur patent it process. 


— an 
is more piobte, b .oe. on gg poke FT - = ee ee eo 


W.R. OSTRANDER &CO. 
195 & 197 tne! sT., SEW TORE, 


ufacturers o! 
SPEAKING'T TUBES WHISTLES, 
Electric a UNCIATORS, Bellis. 


FACTORY, 
De Ealb Ave., 
BROOKLYN. 
= for lust "eggs 


STANDARD — La INSTRUMENTS 


Daniel W. Baker. 











ELECTRICAL MEASUREMENT 
instruments and Batteries of 
the Very Highest Grade. 
Precision and Constancy, Quality and Finish 
the Best in the World. 
Catalogue of Standard Test Instru- 
ments furnished upon application. 
THE E. S. GREELEY & CO., 
G ano T Dey St., New Yoru. 











AMMETERS QUEEN’S NEW 
VOLTMETERS Portable Combination 
7 Testing Set, 
a "WITH GALVANOMETER, 





WE PAY SPECIAL ATTENTION TO RECALIBRATING 
AMMETERS AND VOLTMETERS. 
SEND FOR CATALCGUE I-66 OF ELECTRIC TEST INSTRUMENTS. 


QUEEN &C0.,, - Philadelphia, Pa. 
THE WYCKOFF PIPE (0., 


MANUFACTURERS OF 
WOODEN PIPES FOR 


UNDERGROUND ELECTRICAL WIRES. 


We ha works f Lamber, B. R. Ties, 
‘e have large Yn oy hy 


WILLIAMSPORT, PENN. 


THE LEHIGH VALLEY 
CREOSOTING CO, mnsguaaeme 


WORKS, PERTH AMBOY, RN. J. PUNCHES, SHEARS, BUFFING MACHINERY, &c. 


Office, Foot of Washington Street, JERSEY CITY, % J WATSON & STILLMAN, 
Creosoted Lumber, Underground < Gunton, Tele | 210 Easr 43p StREET, New York Crry. 
graph Poles, Piling and Ties Fu Specia/ Attention to Electrical Work. 


Full assortment of different sizes and qualities on BRAIDER 
SPOOLS, ready for the machines, in Red, Yellow and Green. 








SEND FOR CATALOGUE. 











SES colors "to order. Send for Sample and Prices, . 
@ WM. MACFARLANE, & 00., 81 Grand Street, New York. 
Mill, Bergen Point, N. J. 





Telephone No. 971 Spring. 


AN IMPROVEMENT ON THE 
PRESENT METHOD OF ROUGH PLASTERING. 
Manufactured in any length slabs from |-2 to 6 
inches thick. Plastering done in one-tenth the 
time of old way, winter or summer. No waiting 
for walls to dry out. No dirt, as in case of plas- 


terer’s mortar. Less weight, less conductivity of cold or heat. Can be used for deaf- 
ening, back-plastering, non-conducting or isolating partitions, furring, floors, roofs, etc. 
FIRE-PROOF, EASILY TRANSPORTABLE. 


EASTERN PLASTER BOARD CO., 52 Broad St., New York. 














THE HORIZONTAL 


| )rilling * Boring Machine 
IS A SPECIAL TOOL FOR BORING THE 
FIELDS and BEARINGS of DYNAMOS and MOTORS. 
Its Product Exceeds that of Three Boring Lathes. 


Newark Machine Tool Works, 
Newark, N. J. 


Send for particulars to the 








SUGENE F. PHILLIPS, Presipent. W. H. SAWYER, Sec. & E:xecrrician. 


AMERICAN ELECTRICAL WORKS, 


Manufacturers of Patent Finished 


| 7, ELECTRIC LIGHT WIRE, 


z— MAGNET WIRE, OFFICE & ANNUNCIATOR WIRE. 
RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


FARADAY GABLES. 


‘ REET., 
oie ene ~» » Sra eT ee Agt. * PROVIDENCE, R. . 









EUGENE F. PHILLIPS, Presipent. JOHN CARROLL, Sxo’y-Treas. 


EUGENE F. PHILLIPS ELECTRICAL WORKS, LTD. 


Manufacturers of 


RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


FARADAY GABLES. 


OFFICE AND FACTORY 


st Gabriel rocks, MONTREAL, CANADA 








PIT TSBURGH,PENN.,E.U.pe A. 


FABRICANTES DE UN COMPLETO SURTIDO DE 
LUZ ELECTRICA 


LOBOS’ TURNS 


AMBOS ARCO Y CANDENTE 
RICAMENTE ESCULPIDO,OPALO.CLARO, GRABADO,ASPERO ETC. 


APLICABLES PARA TODAS LAS SISTEMAS 
725BROADWAY NEWYORK, E Une. 


BURGH, PENN, 


— 











>= > ore ONLY ; 
ee o Medal as 7 
sists AWARDED FoR ¥ ama 





The Standard Open Circuit Batteries of the World, 


AND THE BEST. 


THE LECLANCHE.BATTERY CO., 
149 West 18th Street, New York. ~ 
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MAKERS OF / 1 90-1 92 
LICR UPL ee 'Y i 


General Western Agents: 


PETTINGELL, ANDREWS & CO., K. W. Cut-Outs. 


MASSACHUSETTS ELECTRICAL ENGINEERING CO., 
Tested Fuse Wire. 


THE ELECTRIC GAS LIGHTING CO., 
Gas — dai Samson Batteries. 



































The Wire that g gives the 
Highest Line Insulation. 


CHUBBUCK BRACKET. > 4 A ad L. = x CHUBBUCK BREAK ARM. 


The Wire that pays best 
Cae on eae in the long run. 


WESTERN HEADQUARTERS FOR 

















District Telegraph Apparatus, TREBLE CENTER CURVE INSULATOR. 
Linemen’s and Wiremen’s Tools, Sete Antal 
| House Goods and Medical oils, Our SKETCH-CATALOGUE is out. 
CUTTER’S COMBINATION CONE SHADE. Electric Fixtures and Shades. Send Business Card for a Copy. 





Writing for Catalogues, Information or Prices, YOU 
WILL CONFER A FAVOR on both the ADVERTISER 


STEVENS “4 BABCOCK, d the PUBLISHER b ijoning th h 


EIA. IN AW, MICE. 
ST GAGS = 7 | saw oe te ae advertisement in thee HL ECTRICAL REVIEW. 











GEDAR POLES — 
+ ELecTucaLponmss ES mE 5 5 


A SPECIALTY. 


ASK FOR PRICES. 
Delivered any part of the United States. 


Min 
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MANUFACTURER OF 


NsuiLATED 


ae 
rc cuNt 
MO ure —s 


149 wapas AVE 
CHICAGO. ILL. 





WRITE US FOR | 








ey pacity Lower 
THAN EVER BEFORE. 


WOODBURY ENGINE Co.. 


ROCHESTER, N. Y 
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The Only PERFECT INSULATING SYSTEM FOR UNDERGROUND ELECTRIC WIRES is the 


INDURATED FIBRE PIPE, 


STRONC, Durable, Absolutely Proof against Moisture, * X 
* % The Action of Acids and Cases of the Earth. 


SUBJECTED TO EVERY PRACTICAL TEST. 
+UNDERGROUND FOUR YEARS WITHOUT DETERIORATION. i] 


ADDRESS, FOR INFORMATION, 


THE INDURATED FIBRE PIPE COMPANY, 


Factory, Mechanicsville, N. Y. Office, 40 Wall Street, NEW YORK. 


THE ELEKTRON MANUFACTURING CO., 


79-81 WASHINCTON STREET, BROOKLYN, N. Y., 


MANUFACTURERS OF. 


PERRET AUTOMATIC ELEGTRIG MOTORS AND DYNAMOS. 


MoTonR Ss 


FOR RUNNING 


BS Shops, Elevators and Machinery 


OF ALL KINDS. 


























EMBODYING LATEST IMPROVEMENTS 


And all Desirable Features. 








High Standard of Workmanship, 
High Efficiency, 
Low Speed, Perfect Regulation, 
Simplicity. 


HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED Wi1iRE, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted 
Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 


* PATENT “K_ K.” LINE WIRE 


For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON Co., 
FACTORIES: WATERBURY, CONN. 


NEW YORK OFFICE, 25 Park Place, — 
THOS. L. SCOVILL, NEW YORE AGENT 


——W Lee 1 sere, Sr PS eS. 


AGENTS FOR DO YOU WANT THE BEST Coops? DO YOU WANT GOOD PRICES? 


FAN OUTFITS 


Battery or Electric Light Circuits. 
(SOLATED PLANTS for INCANDESCENT ELECTRIC LIGHTING. ’ 















































> P< DO YOU WANT PROMPT SHIPMENTS? 
If so, Write us for Quotations, 
a ™= SOUTHERN ELECTRICAL SUPPLY COMPANY, 
CANDEE WIRES, 823 LOCUST STREET, ST. LOUIS, MO. 





THE AMERICAN CIRCULAR LOOM CO., 
SOLE MANUFACTURERS OF 
PATENT VW OVEN INSULATED WW iRES 
THE HIGHEST ABRASION RESISTANCE AND TENSILE STRENGTH WIRE IN THE MARKET. 


Western Agents: BOSTON, MASS., 
THE ILLINOIS ELECTRIC MATERIAL co. es 620 Atlantic Avenue 
Chicago, Ill. ’ 
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EXTRACT FROM THE REPORT 


— Elect Bells and all About Them. 


DR. SCHUYLER S. WHEELER, 


-—= ON 


[Jnderground fire [jight Wires in lew York. | pee. m Borromn. 


The line in 125th Street, 2,000 feet in length, is laid in the small ducts | 
of the Johnstone system of conduits. The cable is a B/SHOP GUTTA | 


PERCHA WHITE CORE, and was laid immediately after the order for the , , 
work was given. The cable was connected to overhead arc light wires by A Practical Book for Practica él, 
running it up in a two-inch iron pipe fastened to the outside of an ordinary 


city electric lamp post. Connections were made with lights in front of 
stores by carrying the cable from the ducts in iron pipes under the side- | 


1k and up the front of th This line has b 
for two moaths, carrying ca canal Me Slee eek Ge ccenes wae | WITH MORE THAN 100 ILLUSTRATIONS. 
rise in insulation with age and use, as will be seen from the following tests : | 7 

Jan. 11th, 1,100 Megohms. April 12th (including eight arc lamps | 


| 
Feb. 12th, 1,800 Megohms. and branch leads), 2,000 Megohms. | SECOND EDITION. REVISED. 


All our White Core India Rubber Insulation is Same Quality as on 
above cables. 


BISHOP GUTTA PERGHA GO., PRIGE, - - 50 GTS. 


420-426 EAST 25TH ST., NEW YORE. 


BROWNLEE & Co.. SENT POSTAGE PREPAID 10 ANY ADDRESS 


ee. serneen. ON RECEIPT OF PRICE. 


CEDAR POLES Fiectrical Review 


THE LARGEST STOCK AND QUICKEST SHIPMENTS. 18 PARK ROW, 


P. 0. Box 3329. NEW YORK. 
































t2" Manufacturers of the Celebrated Octagonal Red Pine Poles for 
Electric Railways and Electric Lighting; also Manufacturers of Cross- 
Arms and Pins. 


WESTERN POWER CONSTRUCTION CO., 


ROOKERY BUILDING, 144 ADAMS STREET, CHICACO. 
McINTOSH & SEYMOUR 








SUPERHEATING RECEIVER, 
PATENTED VALVE SEAT, 
AUTOMATIC RELIEF VALVES. 


NOT HOW CHEAP, BUT HOW GOOD. 


Gomplete Steam Plants erected for Electric Light, Railway Duty and Power Purposes. ; 
Gorrespondence Solicited. : 
































“Co. &X C.” ELECTRIC MOTORS. 


FAN OUTFITS. 


Electric Blowers for Ship Ventilation. 
MOTORS -* HOISTS © MINING TRAMWAYS, 


s—aeeee Equipment of Machine Shops, Printing Offices, Factories 
/ and Entire Buildings, with Electric Power. 


New England Office, 63 Oliver Street, Boston. 
Philadelphia  ‘ 38 South Fourth Street. 
Chicago Phenix Building. 


The only Motors in which the mag- 
netic circuit forms a perfect circle 
around the centre of the armature 
shaft. Thus making the most com- 
pact and efficient form of machine 
that can possibly be devised. 





















One-eighth horse-power to 50 horse- 
power in stock. 














OVER 10,000 MOTORS IN ACTUAL OPERATION. 


“C. & C.” ELECTRIC ‘MOTOR COMPANY, 


402 & 42042 Greenwich Street, NWew Work. 
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THE NASSAU 


CAPSULE BATTERY ELECTRIGAL BELL OUTFIT. 


(Patented Aug. 19, 1890.) 


(Patented Aug. 19, 1890.) 


























¢ SMALLEST EFFECTIVE BATTERY 
; IN USTERCE 
: = PERFECTLY & DRY. 
< i Does not a Wiring. 
2 = Never Polarizes 


Sample * yar" $7.10. 








renewal is necessary. 





THE NASSAU 





The Simplest and Most Complete Portable Bell Outfit in 
the market. The beil is operated by the Nassau Capsule 
Battery, concealed in the case of the push Dutton. 

This battery is not connected by wires and can be with- 
drawn and replaced by the user instantaneously when a | against fire. 


a: 





EW « ELECTRICAL » SPECIALTIES 





THE NASSAU 
Fleetric Alarm Thermometer. 


(Patented Aug. 19, 1890.) 
This thermometer sounds an alarm 
whenever the temperature rises above 
or falls below any required point. 


It is designed for use in Of- 
tices, Schools, Hospitals, Liv- 
ing Rooms, Baths, Breweries, 
Factories and all places where 
the maintenance of an equable 
temperature is desirable, 





It can be arranged to sound at any 
distance from the thermometer, and 
can thus be used as an infallible guard 











For Price List and Further Particulars, Apply to the Patentees and Manufacturers, 


THE NaAssAU ELECTRICAL COMPANY, 





19 PARK PLACH, NEW YOREK CiTy.—— 





THE HEINE SAFETY BOILER CO. 


PATENT SAFETY WATER TUBE STEAM BOILERS. 


NO CAST IRON PARTS. ALL PLATE STEEL. 











No contracted «penings to drum, but full area of tubes carried out, thus assuring free 
circulation and dry steam. Adapted for all kinds of water and fuel. Manufactured both 
in the East and West. Send for Iilustrated Catalogue. 


707 Bank of Commerce Building, St. Louis, Mo., 


—OR TO— 


Heine Safety Bolter Co.....82 Madison St., Chicage, il. 

Risdon tron Works......... ..... .San Francisco 

Stearns Roger. & Ce....00..- 3 Duff Block, Denver” Gat: 

R. M. Huston.. ... Room 169, 45 Broadway, New York 
Jos. K. Rugg & Co..107 West Second St., — ati, 0. 

Van Zile, MacCormack & Co............... Albany, N. Y. 

\, Metesser....... 34 St. Charles St., New Orica. La. 
T. C. Gooch...... 448 West Main Street, Louisville, Ky. 

English, Morse &Co.1221 Onion fee. Kansas City, Mo. 

Seeger & Guernsey Co........... of Mexico, Mexico. 

Jas. H. Harris........ 82 iisdison Street, Chicago, Ills. 


AGENTS. 


THE HOLTZER-CABOT ELECTRIC CO., 


Manufacturers and Dealers In all Kinds of 


>t ELECTRICAL APPARATUS. }< 


Office and Warerooms: 11! ARCH STREET, BOSTON. 








Factory: BROOKLINE, MASS. 


Special Agencies: Clower & Harris, 
Dallas, Tex.; Paul Seiler’s Electric Works, 
San Franc’sco, Cal. Where a full line of our 
goods is carried in stock. 


Enclose Business 
Card and Send 
for Illustrated 

Catalogue. 





OUR SPECIALTY: 
Standard and Pony Magneto Bells, 


Standard and Pony 
Extension Bells. 





Writing for Catalogues, Information or Price, YOU 
WHEN WILL CONFER A FAVOR on both the ADVERTISER 
and the PUBLISHER by mentioning the fact that you 
saw the advertisement in the HL ECTRICAL REVIEW. 


JUST ISSUED FROM THE PRESS! 


WHIPPLE’S 


Flectric, (fas and Street Railway 


FINANGIAL REFERENGE 
DIRECTORY 


For 1890. 

















CONTENTS: 


List of all Central Electric Light and Power Stations, with Capital Stock, Officers, 
Systems used, Capacity and Number of oo in use, Steam Plants, Day Circuits, Kind 
of Wire and Belts used and Financial Stan ing. 

List of all Isolated Electric Light Plants, with Number and Kind of Lights. . 

List of all Gas Companies, with Capital Stock, Officers, Price of Gas and Financial 
—— including all Gas Companies operating Electric Light Plants. 

ist of all Street Railway Companies, with Capital Stock, Officers, Miles of Track, 
a. Kind of Rail, Number of Cars and Horses, Motive Power, if Electric, Cable or 
Steam, and Financial Standing. 

List of all Telephone Eeckanges and Licensed Companies, with Officers and Finan- 
cial Standing. 

Financial Standing of all Manufacturers, Dealers and Agents in the General Elec- 
trical World. 

Price of all Public Lighting Contracts, with Number and Kind of Lights, Hours 
Burned, etc. 

Rules and Requirements of all the Boards of Fire Underwriters, Insurance Com- 
panies, etc. 


HANDSOMELY PRINTED AND BOUND. 


Sent express paid on receipt of $5; with Monthly Corrections, $6; with Confidential 
Rate Sheet, $10. 


‘THE FRED H. WHIPPLE CoO., 


NEW YORK OFFICE, 
TEMPLE COURT. DETROIT, MICH. 
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ARC LAMPS FOR INCANDESCENT CIRCUITS. 


THE UNIVERSAL ARC LAMPS. These lamps are intended for direct current circuits, giving a steady and noiseless light, and can be adjusted for circuits 
having a pressure from 100 to 125 volts, using from eight to nine amperes; when burning two in series, the resistance is coiled about the chimney at the top of each lamp, within 
which the carbon rod is suspended, thereby rendering any additional resistance unnecessary. 

_ Electric light stations and owners of isolated plants using low potential currents will do well to examine this lamp before purchasing elsewhere, as our claim for the lamp is 
that it is the best article in the market. 


THE UNIVERSAL THEATRICAL ARC LAMP. This lamp is manufactured for stage uses, taking the place of the calcium lights, and can be used 
wherever constant direct circuits exist ; it is easily handled and has all the effects of the calcium, and the cost of running same being very much cheaper than the old-fashioned 
method, We are prepared to furnish complete outfits at shortest notice ; prices and references on application. 


FOR PRICES AND FURTHER INFORMATION, APPLY TO 


7\ THE UNIVERSAL ARG LAMP GOMPANY,« 


MANUFACTURERS OF 


THE UNIVERSAL SYSTEM OF ARC LAMPS AND THE UNIVERSAL THEATRICAL ARC LAMPS, 


, EXECUTIVE OFFICE: 16 AND 18 BROAD STREET. SALESROOMS: 49 WEST 22d STREET. 
J. H. MoCLEMENT, President. E. S. MENDELS, General Manager. 


Tur Wexstaom Consouipaten Dyaamo ano Motor Go., of Bavtimone, Mo.. 
Fi Lo ae | 











MANUFACTURERS OF 


F™\ ELECTRICAL APPARATUS, 


ELECTRIG MOTORS FOR ALL WORK, 


‘Dynamos or Incandescent Lighting 


SPECIAL FEATURES: 


|» High Bflciency. 3 Slow Speed, 


For full Information and circulars address, 


 CHADBOURNE, HAZELTON & C0O., 


SOLE SELLING AGENTS FOR U. &., 


416-420 WALNUT ST., PHILADELPHIA. 


ACENTS WANTED IN ALL LEADING CITIES, 










BVvUyY THE 


SCHUYLER APPARATUS Electric Light Fitting. 


IF YOU WANT THE BEST 





A Hand-book for Working Electrical Engineers, 


Are Lighting Systel, EMBODYING PRACTICAL NOTES ON INSTALLATION MANAGEMENT. 





By JOHN W. URQUHART. 





er .\\ Wi ) \ SOL = 
H Chapter I. Central Station Work. 





Chapter II. Localizing Dynamo Faults, and Observations Respeet- 
ing Accumulators. 


Chapter III. Switchboard and Testing Work. 
Chapter IV. Arc Light Wiring and Fitting. 
| Chapter V. Wiring for Incandescent Lamps. 





Chapter VI. Incandescent Lighting of Ships. 


Chapter VII. Miscellaneous Information. 





226 PAGES, NUMEROUS ILLUSTRATIONS. 


Price, $2.00. _ 
Office and F actory: SENT TO ANY ADDRESS ON RECEIPT OF PRICE. 


MIDDLETOWN, ELECTRICAL REVIEW, 


13 Park Row, 
CO O N N. P. 0. Box 8829. NEW YORK. 
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THE EDISON SYSTEM 
(verhead Wire Feetris Hallways 


Nas been adopted by 113 Different Gompanies which have made 113 
original Gontracts and 85 Extension Gontracts, covering 
75,000 Norse-Power in Apparatus. 












































CHARACTERISTIC FEATURES: 


Economy in Power Generation. 
Minimum Coal per Passenger Carried. 
Minimum Depreciation per Car Mile. 
Street Construction of Great Strength. 
“The Feeder System of Distribution. 
Mechanical Perfection in Detail Appliances. 








The Largest Electric Railway Contract Ever Placed. 


OVER 7,000 HORSE-POWER IN APPARATUS WAS AWARDED BY THE ST. PAUL 
AND MINNEAPOLIS RAILWAY SYSTEM TO THE 


EDISON CENERAL ELECTRIC COMPANY, 


EDISON BUILDING, BROAD STREET, NEW YORK CITY. 








DISTRICT OFFICES: 
NEW YORK, Edison Building. BOSTON, MASS., 38 Pearl Street. 


CHICACO, Rialto Building, SAN FRANCISCO, CAL., 112 Bush Street. 
DENVER, COL., Masonic Building. PORTLAND, ORE., Fieischner Building. 
NEW ORLEANS, LA., Cotton Exchange. TORONTO, CAN., Bank of Commerce Bidg. 





Please Address all Communications to Nearest District Office. 





FACTORIES: NEW YORK CITY, SCHENECTADY, N, Y. SHERBROOKE, QUEBEC, HARRISON, N. J. HAMILTON, ONT, 











xx BLEACTRICAL REVIEW October 11, 1890 














——————} XTHE — 


HEISLER PATENT LONG DISTANGE INGANDESGENT ELECTRIC LIGHT SYSTEM 


Awarded the Highest Distinction, a Cold Medal, at the Paris Exposition, 1889. 
UNEQUALED FOR DISTRIBUTION OVER WIDE AREAS. 











Specially adapted for Street, Commercial and Domestic I]lumina- 
tion from Central Stations. Plant may be located where Power can 
be secured Cheapest, even if Miles Distant from the Lighting. 
Safety, Reliability, and Financial Success fully Demonstrated. Plan 
of Wiring the Simplest, Cheapest, and Most Efficient. Strictly 
Series. Lamps, 10 to 100 Candle Power. Long Life without 
Blackening. Dynamo Self-Contained and Automatic. 








SEND FOR CIRCULARS. CORRESPONDENCE SOLICITED. 
NEISLER ELEGTRIG LIGNT GO., 809 to 817 South Seventh St., ST. LOUIS, MO. 
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‘ P Z Writing for Catalogues, Information or Prices, YOU 

the Burton Electric Heater ‘Electric Railway Cars WHEN WILL CONFER A FAVOR on both the ADVERTISER 

NO SMOKE! NO GASES! EASILY MANAGED! ECONOMY IN SPACE! ———ees | *Nd the PUBLISHER by mentioning the fact that you 
Normal use of current, THREE AMPERES, and the cost of this is in the coal burned | 54W the advertisement in the ELECTRICAL REVIEW. 


at the generating station, which is actually LESS than that 
of coal burned in a stove on a car, 


“They are giving us and the public entire satisfaction.’ *‘—Ricuwonp, Va., U. P. Ry. Co. 44 8 bd +) 
‘The heat is pleasant, sufficient and economical.’’—MAaRLBOROUGH, Mass., Street Ry. Co. 
‘We are much pleased with them. and know of no reason why weshall not continue to use them and 
recommend them to others.”—St. Louts anp East St. Louts ELectric Ry. Co. = 
Equitable Electric My. Cos Consizestion Co., 416-420 Commercial Union Building, Phila., Pa. 
AGENCIES : < Higgins Brothers & Co., 202 Main Street, Buffalo, N. Y. wu 
Electric Merchandise : mn Adams Street, Chicago, Hl. 


For Further Information, Address 
THE BURTON ELECTRIC COMPANY, RICHMOND, VA. BY 


H \ Glee Porcelain Electrical Supplies and Specialties, =x. B. PRINDLE, 


MANUFACTURED BY 


EMPIRE CHINA WORKS, OF BOSTON. 


144 & 156 Greene St, GREENPOINT, BROOKLYN, £. 1K. Y. 


sna BLO ee eer | MAN DSOMELY ILLUSTRATED. 


THE THE SUBJECT POPULARLY TREATED. 


prea Rell lp AN wally An Able and Interesting and Timely 


Publication. 
95 MILK ST., BOSTON, MASS. 



































This Company owns the Letters Patent granted 


PRICE, 50 CENTS. 


174,465, and January 30, 1877, No. 186,787. aes 


The Transmission of Speech by all known forms | | ELECTRICAL REVIEW, 











ofELECTRICSPEAKINGTELEPHONESinfringes 

the right secured.to this Company by the above . 
patents, andrenders each individual user oftele- = 13 Fark mow, Now Yor 
phones, not furnished by it or its licensees, re- N = ne Menges yee ow ~ ad 
sponsible for such unlawful use, and all the conse- tifle Book of. ad + meeegeiengaam 
quences thereof and liable to suit therefor. 18 PARE ROW, NEW YORE. 
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E"ARADAY GCGaARBON Co., 





PITTSBURGH. PA 





ELEGTRIG LIGHT GARBONS, 


SUBSCRIBE 
NOW eectaicat review. 


D ment indrillpresses | : Fay pe 
RQ for years is applied J 2 4 g : q rt 
SENSITIVE ‘ROYCE & MAREAN, 


DEALERS IN 


ELECTRICAL APPARATUS, 


Telegraph and Telephone Supplies, 
No, 1408 Penna. Avenue, 
Opp. Willard’s Hotel. WASHINGTON, D. 6. 








Something New! 

One, two, three, and 
four spindle drills for 
light work. 











Over 1,000 in use. 
Buy the latest and 
best. Special ma- 
chinery to order. 

Catalogue of fine 


L 
L 


Dwight SSlato Machine Co 


HARTFORD, CONN. 


Spindles driven 
with single, endless 
belts. Large — 
pollers. tighteneran 
variable speeds pro- 
vided. 














———_— TeE_ oO — 


PARKER-RUSSELL MINING # MFC. 60. 


MERMOD-JACCARD BUILDING, 
Cor. Broadway and Locust St. Booms 807 and 308. 
ST. LOUIS. 


UNIFORM IN QUALITY, LONG LIFE AND GOOD LIGHT 


Washburn & Moen Mfg. Go. 


WORCESTER, MASS. 


MAKERS OF 


IRON * STEEL 


MANUFACTURERS OF 


lron and Copper Wire for Electrical Purposes. 
PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, 


In Long Lengths, Galvanized by our Patent Continuous 
Process. 


The Standard with all Telegraph and Telephone Companies. 


Since the first introduction of the Electric ——- Service, our patent wire, expressly manufac 
tured for electric purposes, has filled every req nm as regards strength, evenness of quality, and 
conductive ey, 

Pri 


Send for Price Lists and descriptive pamphlets, and ‘‘ Hand-book of Wire in Electric Ser 
Sent free on application. 
New York Warehouse. 

‘6 CLIFF STREET. 











rice.”’ 


Chicago Warehouse, 
107 & (09 LAKE 8T. 








“Prices are low yet quality tells.” 


A Corliss Engine 
well designed and thoroughly built, 
is the best the world today possesses. 


SEND FOR CaTacoGuE. 


JAMES LEFFEL & Co. 


THE OLD RELIABLE 
—LEFFEL— 
WATER WHEEL. 





The Lane & Bodley Co., Cincinnati, O., have 
a high ideal of what their engines should be, 
and invite their customers to say what they 
are. If you want an engine and never have 
seen one of these, write for descriptive circular. 


THE LANE & BODLEY CO., 
CINCINNATI, O. 





SPRINGFIELD, O.. oR 110 LiBERTy ST., N.Y. 





A 


H. E. & 6. BAXTER, 
18 FULTON STREET, 


Manufacturers 





Brooklyn, N. Y. 











LECTRIC 
CONDENSER 


We. Manrswau, 
MANUFACTURER, 


SU verre NOW 
FOR THE 
ELECTRICAL REVIEW. 











Standards a Specialty. 


Rooms 2 and 4, 
University Building, 


New York. 


WELLINGTON 


Belt Holder 


” Please write for circulars to 


W.R.SANTLEY & CO. 


WELLINGTON, O. 

















~~ 
Pat. Mar. 19, 1889. THE OLD STYLE. 


THE ACME LINK BELT 


IS MADE ONLY BY THE 
Page Belting Company, Concord, N. H. 
BRANCHES: Boston, New York, Chicago, San 
Francisco. Also, manufacturers of all the 
staple grades of Leather Belting and Lacing. 
Send for Illustrated Catalogue—a valuable 
treatise on belting, Free. 





The Only Watches for Electricians. 
FOR SALE BY ALL JEWELERS. 


Paillard Non-Magnetic Watch Co., 


192 BROADWAY, NEW YORK. 








(0 


STAAR-TRERDSS 


IS-PARK:-ROW,:-NEW-YORK. 
(Opposite Astor House.) 
J.H.CHEEVER. treas. J.D.CHEEVER pery.t: 





DOUBLE ARC LAMPS. 


No finely geared clock-work. No close fitting sliding solenoid cores. No steel pinions or pivots to rust and stick. 
No gearing to clog with dust. Practically and theoretically the simplest and best constructed Double Arc Lamp. The 
only Double Arc Lamp manufactured for both high and low tension currents. 

We offer to furnish companies using high or low tension systems with new Double Arc Lamps, guaranteed to 
work satisfactorily, and with guarantee against loss on account of suits for alleged infringement of patents. 


WESTERN ELECTRIC COMPANY, 


CHICACO. NEW YORK. 


LONDON. 


ANTWERP. BERLIN. PARIS. 
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FORT WAYNE ELECTRIC COMPANY, 


=< FORT VWwaYyYNE, IND. >: 


MANUFACTURERS OF THE 


Slattery Induetion System oi Lows Distanee Ineandescent Lighting 


AND THE 


x06 Wood Automatically Regulating *«K«Kx 


ARC DYNAMO AND LAMPS. 
Main Office, FORT WAYNE, IND. 














. ~- — 
2 nm BRANCH OFFICES: 

NEW YORK, ~ 115 Broadway. 
PHILADELPHIA, 907 Filbert Street. 
PITTSBURGH, PA., 533 Wood Street. 
CHICAGO, - - 185 Dearborn Street. 
SAN FRANCISCO,. 35 New Montgomery Street. 
DETROIT, MICH., 57 Gratiot Avenue. 


TORONTO, CANADA, 138 King Street. 
MEXICO, F. Adams’ Successors, City of Mexico. 


FACTORIES: 


< FORT WAYNE, - ~ - - INDIANA. 
WOOD DYNAMO. BROOKLYN, = - - ~ NEW YORK. 


























x" Ex =: 


FMPIRE (ITY ELECT ba. 



























































F OREST LAMP HANGER 
Sethe Wirt. ADVANTAGES : Me -. insulated 
—" m hanger. 
Telegraph, Telephone # Electric Light pease ie 
WIRES AND GABLES. i alps “i . po- connection. 
sition supported en- 
ARDTMUTH EM E CAR th a 
” etna — tirely by cross wire No danger of lamp 
. ‘or cable, dropping by breaking 
Mason Primary Batteries. | an ling oh eal 
HOUSE WORK MATERIAL. Core in use only 
Roneriee, wy. SOs, wae em. Flexible Cord, when raising or lower- Fase . Operation. 
ELECTRIC LIGHT MATERIAL. ing lamp. Low Price 
Poles, Cross-arms, Pins, Insulators, Brackets, Switches, 
Cut-outs, Lamps, Fixtures, Shades, Shade-holders, 
a a sad MANUFAC TURED BY 
ELECTRICAL SUPPLIES FOREST GITY Electric Works 


Send for Wire Price-List and Catalogue to 


The Empire City Electric Co., 15 Dey Street, N. Y. Factory, 





GENEVA, OHIO. 




















— 
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THE CONSOLIDATED — 
EGU TRIG STORAGE COMPANY. 


















































ENE eT 
BS wy 
STORAGE BATTERIES. 

at . ae | Engine | Total Cost of 
= S Accumulator Dynamo Wiring Setting Instru- Installation 
— . E up ments | Price | Cc hate 
= =k rice om pie € 
4) = | No. | Price |*P8tY IN) Price | Price | Price | Price | Capacity | Steam | Gas Sem. Rew. Fi dl 

Een Pieds & | | ee Se Se a 

| | 
I 30 24 $198 1200 $140 $120 $90 $90 2h. p.| $225 | $400 $863 | 51038 
| | | | | 

2 50); 50 412 3000 300 200 100 90 4h p.| 350) 600 1452 1702 








3 100 | 100 825 6000 450 400 125 | 125 8h.p.| 540, 825 | 2465 | 2750 


| 
| ' 


4 200 | 200; 1650 / 12000 750 800 175 | 175 | 20h. p. 1000 | 4550 























| 








The number of lights given to designate the size of the installation means the maximum number that can be in service 
at the same time; any number of lamps can be provided that may be desired. 

The average number of lamp hours used in 30 light plant is 15, the maximum capacity is 144. 

The average number of lamp hours used in 50 light plant is 25, the maximum capacity is 300. 

The average number of lamp hours used in 100 light plant is 50, the maximum capacity is 650. 


The average number of lamp hours used in#200 light plant is 100, the maximum capacity is 1200. 











ADDRESSES: 


PHILADELPHIA OFFICE, 926 Drexel Building. 
NEW YORK OFFICE, 120 Broadway. 











WILLIAM W. DONALDSON, Agent, 215 N. Calvert Street, Baltimore, Md. 
HENRY C. EDDY, Agent, 170 La Salle Street, Chicago. 

BEMIS & PERRY, Agents, 21 Old Sentinel Building, Indianapolis. 

H. P. BROUGHTON, Agent, 311 Mermod-Jaccard Building, St. Louis. 
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The Butler Hard Rubber Co. 


33 MERCER ST., NEW YORK, 


POSSESS SUPERIOR ADVANTAGES IN THE MANUFACTURE OF 


HARD RUBBER GOODS, 


especially in articles adapted to electrical industries, having obtained the sole right 
to manufacture HARD RUBBER under the valuable PATENTS granted to 
WILLIAM KIEL. 


All operations of sawing, cutting, turning and polishing our new standards of 


SHEET, ROD AND TUBING 


can be performed with a large reduction in the wear and tear of tools and considerable 
































saving of labor. Our new standards are of a richer black throughout, not subject to change 
in color, are tougher and more flexible, do not become brittle with age, and have been tested 
and approved by the leading electrical companies of the United States. In addition to thesc 


advantages, we also offer advantages in prices. 














"Ex EE; 


KIEL'S PATENT HARD RUBBER GELLS 


FOR STORACE AND PRIMARY BATTERIES, 








still remain the most satisfactory and cheapest in the market, unequalled for Strenern 


DuraBiuity, INSULATION AND Resistance TO AcIps. 











HARD RUBBER GOODS OF EVERY DESCRIPTION MANUFACTURED. 








Corres ondence Solicited from all Manufacturers and Dealers in Electrical 


Machinery and Supplies. 











SEND FOR PRICES AND ESTIMATES. 
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SELECTRIC MERCHANDISE COMPANY;,'< 


Opposite Pullman Building, 11 ADAMS STREET’, CHICAGO, ILL. 


THE ONLY COMPANY IN THE UNITED STATES MAKING AN EXCLUSIVE BUSINESS OF MANUFACTURING 


ELECTRIC RAILWAY SUPPLIES 


FOR ALL SYSTEMS. 



















W. R. MASON, Standard and Special Designs for Car, Station and Line Work. 
Gen’! Manager. CATALOGUES FURNISHED. CORRESPONDENCE SOLICITED. 
SEALINE w.ree'sno tinz-sroor ul QUID PAINT 
‘Used for t the pate | Electrical = —— = ~. DYNAMO BASES 
Purposes: ae a = = = ‘ 
INSULATINC, LAMP HOODS, 
CONNECTIONS, : PAINTING EXTERIOR 
== _..° OF WIRES, 
EXTERIOR CABLES, ° i = 
i ———— = AND ALL KINDS OF IRON AND TIN WORK. 


CONVERTER BOXES, 
CUT OUT BLOCKS, 





HAS NO DISAGREEABLE ODOR. 














MANUFACTURED BY 


sie — SEELY & TAYLOR MANUFACTURING COMPANY, = i°*s:c's: ad Treas. 


24 Cortlandt Street and 19 Dey Street, New York City. 





+ SAWYER-MAN * 
any CANDLE POWER §=6 | ss FY (WY PS so Fiany sooner. 


New Series Lramp and Socket. 


FOR ARC CIRCUITS. 
































—. 


SAWYER-MAN ELEGTRIG GO. 


510-534 West 23d Street, 


SEND FOR CATALOGUE. Ke Ss NEW YORK. 
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UNITED STATES ELECTRIC LIGHTING CO, 


(WESTINGHOUSE ELECTRIC CO., Lessees.) : 


ARCAOINCANDESCENT | 


ISOLATED ELECTRIC LIGHT PLANTS. 


AUTOMATIC DYNAMOS==PERFECT DEVICES 


More than 1,000 Plants in operation in Mills, Hotels, 
Office Buildings, Theatres, Etc. 


RS and GENERATORS. 


ae 





























| 





























—= —— sual i 


NEW U. 8. MOTOR. 
Direct Current Generators and Motors for all purposes. 1-8 horse-power up to any power 
desired, and of any required E. M. F. Superior in Design and 
Workmanship, and Unequalled in Efficiency. 








Send for New U. S. Catalogue on Incandescent Lighting and Motors. 








GENERAL OFFICES: 
EQUITABLE BUILDINC, 120 Broadway, N. Y. 








ae ee 
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S BRYANT, PAISTE, CLEVELAND, ed SS 
> ‘K STAR, PERKINS, HILL. 
\W SINCLE AND DOUBLE POLE. 

















CG so WHOLESALE + RETAIL® 
| eo 
H | MANUFACTURERS’ PRICES. 


c ALEXANDER, ‘BARNEY & GHAPIN, 


TELEPHONE BUILDING, 
S 20 CORTLANDT STREET, - NEW YORK. 


SOUTH LAKEWOOD PARK 


THE ELECTRIC CITY. 


ADJOINING LAKEWOOD, NEW JERSEY. 








Lots 50 x 100, also plots from one-fourth acre to one acre, with young growing 
Oaks and Pines which can be trimmed to suit purchaser. 


Land dry and elevated, 40 feet higher than Lakewood. 
Climate the most suitable for a winter home. 


The demand for winter homes is unprecedented and we fear that the extent 


of territory from Lakewood to Manchester will not be sufficient to meet the 
demand. 


We have, therefore, raised the price of lots to $250 until further notice. 
Town restricted to the very best. 


Send for maps and particulars. Apply to or address, 


Dr. DeLENRY, Manager, 
5 & 7 DEW STREET. 
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4 JULIEN STORAGE BATTERIES be 


MANUFACTURED BY 


The Consolidated Electric Storage Company, 


Exclusive Licensee of the Brush and Julien Storage Battery Patents. 


FOR AGENCIES AND LICENSES, ADDRESS THE COMPANY, FOR BATTERIES, ADDRESS THE COMPANY, 


120 Broadway, N. Y. 926 Drexel Building, Philadelphia, Pa. 


We have just imported direct a large THE Cl ARK 


STOGK OF MILLING CUTTER BLANKS 
seme rrety wig zesorcsore-cme ADC LIRHTING SYSTEM 


Best Cast Tool Steel. Is the Safest and Most Economical in the United States. 


Nianufactured by the CLARK ELECTRIC CO., 192 Broadway, N. Y. 














Sizes, - - 4 inches diameter, 5-8 inches thick, 
To - ~ ~ os 6 ss a oe PP 
Varying by 1-4 inch in diameter and face. 


Sti) PHO SPHOR- -BRONZE. 


Price, 25 CENTS per ib. > TRADEMARKS | INGOTS, CASTINGS & MANUFACTURES. 
THE PHOSPHOR BRONZE SMELT LIMITED 


THE GARVIN MACHINE CO. & A ae OCR 


Laight and Canal Streets, New York. a, S, BRONZE IN THE UNITEL STATES AND OWNERS - 


OF THE U.S PATENTS 











|New Tangye Buckeye Automatic Cut-off Engines. 


26 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and cost 
careful revision of all details. They are designed and 
‘am constructed for heavy and comtinuous dut x Ay medium 

or high rotative speeds. Highest attainable Economy 

., in Steam Consum —— and Superior regulation £0 
wamanteed. Self-contained Automatic  Cat-of Bagines 12 
- a P. + 4 driving Dynamo Machines a Specialty. Illustrated 
= lars, with various data as to practical Steam 

Engine Constructiou and performance, free by mail. 


Address BUCKEYE ENGINE CO., Salem, Ohio. 







In Use, Over 2,600, 



















SALES AGENTS: 
W. L. SIMPSON, 10 Telephone Building, 18 Cortlandt Street, N. Y¥. 
FAIRBANKS, MORSE & CO., Western Representatives, Chicago, St.Louis, Kansas City, Omaha, Denver, St.Paul 

ALBERT FISHER, 89 Liberty Street, New York, Eastern Agent. N. W. ROBINSON, 164 Washington St., Chicago, Ill. Robinson & Cary Company, &. Paul, Mina 


THE WALKER ELECTRIC CO, NEW ENGLAND BUTT Co., 


MANUFACTURERS OF THE 


WALKER ELECTRIC METER, 


THE ONLY RELIABLE METER IN THE MAREET, 


50 BROADWAY, 
EDWIN SCOTT, President, 
GEO. W. WALKER, Vice-Prest. & Gen'l Manager, NEW YORK U S h 
LEWIS G. TEWKSBURY, Sec’y and Treas. ’ - s 


POND ENGINEERING CoO., 


ENGINEERS AND CONTRACTORS. 
Complete Steam Plants for Electric Light and Power. 


Engines, Boilers, Furnaces, Grates, Heaters, Pumps, Injectors, Pipe Work, Belting, etc., designed 
with special reference to the Higuest EFrFicrEncy. 


Our Extended Experience Enables us to Guarantee Satisfaction. Send for New Illustrated Pamphlet. 















MANUFACTURERS OF 


y BRAIDING MACHINERY 









FOR COVERING 


i 













\ ) TELEGRAPH, 
Af “y+ TELEPHONE 


re eal 
= » e Electric Light Wire, 


BRAIDERS 


FOR COVERING CABLES, 
Single, Double and Triple 








ST. LOUIS, CHICAGO, KANSAS CITY, OMAHA, DALLAS AND SEATTLE. WINDERS, 
CHARLES R.VINCEN tag CO., Horizontal and Upright 
16 CORTLANDT STREET, NEW Y 9 
Ball High Speed Automatic Gut-off Engines - Taping Machines, 
MANNING VERTICAL TUBULAR BOILERS, Cabling Machines, 


Complete Steam Plants Furnished and Erected. 


WILLIAMS «< POTTER, _—- pe 
18 CORTLANDT ST., NEW YORK. = 


Engineers # Contractors, 


GENERAL ACENTS, 





"Measuring Machines, 
= Stranding Machines, 
Rte, Ete. 


STRAIGHT LINE ENGINES sinm CastTiINGs A SPIOCIALTY, 











ae 











saath 
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TNE NATIONAL TRANSFORMER SYSTEM 


OF INCANDESCENT LIGHTING. 











COMPLETE OUR APPARATUS 
IS OF THE 


flentral » Station 


EQUIPMENTS 


Highest Efficiency, 


FOR MECHANICALLY AND 
Light or ELECTRICALLY. 
Power We guarantee its operation 


AND 


Protect our Customers. 


DISTRIBUTION. 








COMPLETE 
We are Prepared to Undertake the 
DIRECT CURRENT coNstIeveTI0N 
SYSTEM 
ris | eetrical . Plants 
Isolated ; Of Whatever Magnitude. 
Lighting. CORRESPONDENCE SOLICITED. 
ae AI 











— NATIONAL ELECTRIC MFC. COo.= 


BRau Claire, Wis. 





GEO. B. SHAW, - - - - GEN’L MANAGER. 

BAKER, BALCH & CO., Gen’l Agts., - - - . Seattle, Washington. CHAS. M. BLANCHARD, Agent, - . - - Girard Building, Philadelphia, Pa. 
THOMAS WOLFE, Southwestern Agt., -— - Union Depot Hotel, Kansas City, Mo. L. N. COX, Agent, ee eee 16 Fifth St., S. E., Washington, D. C. 
LITTLE, McDONALD & CO., Gen’l Agts., - 141 East Seneca St., Buffalo, N. Y. W. N. GRAY, Special Agt., - - Room 12, Chamber of Commerce, Cincinnati, 0. 
METCALF, REED & CO., Western Agts., - = [517 Larimer St., Denver, Col. PITTSBURGH ELECTRIC CO., Special Agts., - = 531 Wood St., Pittsburgh, Pa. 

NATIONAL ELECTRIC MFG. & CONSTRUCTION CO.,_ - - - - . . - - . Tower Building, No. 50 Broadway, New York City. 

NATIONAL ELECTRIC DEVELOPMENT CO., - - -+- += = *© 2+ © =#© 2  » History Building, 723 Market St., San Francisco, Cal, 

SIMPSON-DAVIS ELECTRICAL CONSTRUCTION CO., by Fame. - = = = += + + Winnipeg, Manitoba, 

A. IRVINE, Agent, - - - - Emelie Building, St. Louis, Mo. 




















== Tee NEW = 


EDISON-LALANDE BATTERY. 


MANUFACTURED UNDER AUTHORITY OF 


. THOMAS A. EDISON. 


ms 2 bane Et. ails 











Sea- 
7. EDISON-LALANDE BATTERIES IN THE WESTERN UNION 
The BUILDING. 7 
of them The recent fire in the Western Union Building in this city,as vy 


jound ex- our readers are aware, completely wiped out the battery 
» &. plant, including both mains and locals. Recognizing the \N 
ances tO value of the Edison-Lalande Battery, especially for local workand 
and tena- its superiority over the ordinary blue-stone cell for this purpose, ; 
r 6 also seen the Western Union Company late on Saturday afternoon, the day NN 
fit has been after the fire, ordered twenty cells from the Edison Manufacturing 
sin tins, etc. (Cp, It was too late to get anything expressed that day, but with 
his characteristic energy, Mr. James F. Kelly, general agent of 
ATORS the company, had the cells brought on from the factory by 
; wagon, accompanied by Mr. Gladstone, superintendent of the 
,ave sold to factory, who set them up in the Western Union Building that 
Baltimore, same night. 
ilways. On the following day 50 more were delivered and since then N 
Oye their about 280 cells have been setup. These have replaced over 1600 cells 
ie the of ordinary blue-stone battery, which would have been necessary. 
tes. The rapidity with-which the Edison-Lalande battery can be set 
ted up and its immediate readiness for maximum work were thus 
brought out wb great prominence on this occasion, and the 
ptness of the Edison Manufacturing Company in meeting the iN 
emand made upon them was no doubt appreciated by the g 
Western Union authorities. 


ae *NCANDESCENT LAMP. 












Edison See ae Company, 
JAMES F. KELLY, General Sales Agent, 19 DEY STREET, NEW YORK. 
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TO INVENTORS: 


The Electrical Review Patent Bureau 


Conducts a General Soliciting Business, and is prepared to do thoroughly first-class work 








in procuring patents in the United States and all foreign countries. 


THE MANACER OF THE BUREAU 





has had the advantage of a wide experience with electrical inventions, formerly in the 
Examining Corps of the Patent Office, where he was detailed to examine electrical inven- 
tions, and for the past three years as an active practitioner. 

Correspondence is strictly confidential, and any readers of this journal who may desire 
any information relating to patents need have no hesitation In addressing the Patent 
Bureau. 

Our aim is to give prompt and efficient assistance to inventors at moderate rates. 
We are gratified to be able to say that the Bureau enjoys the highest esteem of all inventors 
who have hitherto invited it to take charge of their patent interests. 

REPORTS UPON PATENTABILITY OF INVENTIONS; INVESTIGATIONS OF QUES- 
TIONS OF INFRINGEMENT or VALIDITY OF PATENTS ALREADY ISSUED; PROSE- 
CUTION OF APPLICATIONS; EXPERT ADVICE fN RESPECT OF INVENTIONS, and 


all business relating to or depending upon patents is carefully attended to. 


ELECTRICAL = 
ventions ‘ APe @ Special Feature. 


In this rapidly growing art, where inventors are constantly treading upon one another’s 
heels, it is dangerous to defer steps to protect a patentable idea. 


All communications should be addressed to the 


MANACER OF PATENT BUREAU, 


Electrical Review, 


13 Park Row, New York. 
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Central Electric Company, 


116 & 118 FRANKLIN STREET, CHICAGO. 
Electric Railway Supplies, Bare Trolley Wire, Insulated Feeder 








Wire, Jordan's Trolley Wire Insulator and Supporter. 
49 N/> 


ABSOLUTELY SAFE AND RELIABLE. NO SMOLDERING. 








Connected by Private Wire with General Western Agents for 


Postal Telegraph Cable Co. 4. “ OKONITE and CANDEE WIRE. 


TRADE MaAna. 


THE CENTRAL SPARK ARRESTER. 


This device prevents the dropping of Sparks from Arc Lamps. It also keeps flies and other insects from getting in the globe. 


THE PERRY WIRE PEELER. 


This handy little tool is becoming very popular with Bell-Hangers and Incandescent Wire Men. 


THE HOT WIRE LIGHTNING ARRESTER. 


No Magnet or Self-induction. Furnishes absolute protection and is automatic in its action. Our price on these instruments is very low. 








WE ALSO CARRY A FULL LINE OF 


K. W. Porcelain Cut-Outs. Stoddard Porcelain Cut-Outs. Cleveland Switches. Paiste Switches, Branch Blocks, 
AND ALL KINDS OF ELECTRICAL SUPPLIES. 





CENTRAL ELECTRIC COMPANY, 16 & 118 Franklin Street, Chicago. 


UNITED ELECTRIC TRACTION COMPANY, 


EXECUTIVE OFFICES, 115 BROADWAY, NEW YORK. 


A GIBUNCIBS: 


926 Drexel Building, Philadelphia. (11 Water Street, Pittsburgh, Pa. 456 Rookery Building, Chicago. 


Electric Railways and Power Stations, 


STATIONARY MOTORS, STORAGE BATTERIES. 
DYNAMOS, 1 to 250 H. P. MOTORS, % to 100 H. P. 


WORKS, JERSEY CITy, N. J. 


GATE CITY ELECTRIC CO. 


522 DELAWARE STREE7, SPECIAL AGENTS 
Kansas City, Mo. 


WE HAVE A VERY LARGE STOCK OF 


Wood and Porcelain Cut-Outs, Cleveland and Paiste Switches, ee 


UNDERWRITERS’ WIRE, TOOLS, TAPE, INSULATORS 
AND ALL ELECTRICAL SPECIALTIES, 


And Make Shipments Promptly at Low Prices. TRY US! 
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33 GENUINE TELEPHONES FOR EXPORT. & 


THE TROPICAL [AMERICAN | ELEPHONE (OMPANY 


Sole Exporters to SOUTH AMERICA, CENTRAL AMERICA and WEST INDIES. 


American Bell Telephones, Blake Transmitters and Magnetos. 


Tropical American Telephone Sets and Switchboards of all Sizes. 
“Williams” Magneto Call-Bells, and Standard Switchboards. 


= Patented Telephonic Apparatus and Supplies of all Sorts at Lowest Prices, === 


Send for New Illustrated Catalogue and Price List to 


New York Office, direct: No. 18 Cortlandt St. -or- Boston Office: No. 95 Milk St., Box 3318, P. 0. 


THE E.S. GREELEY & CO., J. H. BUNNELL & CO. AND B. BLUM & CO., ALSO SELL OUR INSTRUMENTS, DESTINATION BEING GIVEN. 


Standard Electric Supply Co., 
180 SUMMER ST. BOSTON, MASS. 


Electric Supplies and Latest Specialties 


“FOR ———— 


ELECTRIC LIGHTING, ELECTRIC RAILWAYS. 


SOLAR CARBONS FOR ARG LIGHTING. CARBON BRUSHES FOR DYNAMOS & MOTORS. 
THE E.S8.GREELEY & CO.,, ELECTRICAL ACCUMULATORS. 


Nos. 5 & 7 Dey St., New York ; ae 
Manufacturers and Importers ofand Dealersia. += | Useful and Economical for all Purposes to which Electricity 



























































Telegraph, Telephone is Applicable, such as Propulsion and Lighting of 
Electric Light Supplies Street Cars, Vehicles, Yachts, Etc. 


Cleveland Arc Light Cut Outs & Gang Switthes Central Station and Isolated Lighting, 


Cleats, Rosettes, Moulding, Pins, Cross-Arma, 








a a Portable Lighting or Power 
Rubber, Porcelain and Glass Insulators os 
WIRCS OF ALL KINDS, Portable Electric Lanterns, 
Silk & Cotton Covered <‘lexible Conducting Oar ; 
of various sizes for Incandescent Lighting, Electric Power for Motors, 
Spikes, Pole Steps, Lag Screws, Drive Screws. , 4 
Turn Buckles, Ete, Portable Electric Fans for Office, Family Sie 
‘, J. FIELD, M. E., W. D. } JESTEN, . B. CRAVEN, . F. W iL uw. E., ; 
Poors estan tals. ‘ O Seaaine teat i poy aie ' "tees mi Eng’r. and Sick Room. 
J. W. CRAWFORD, F. UNLENHAUT, Jr., M. E., F. BOURNE, _ 
Seeretary. Asst. En Electrical En pony Clean and Convenient Battery for Surgeons, 


Field Engineering thuue pany, Dentists and Professional Men generally. 


15 CORTLANDT STREET, NEW YORK. Manufactured Exclusively under the Patents of 


Consulting and Contracting Engineers. Complete Equipment of Electric Street Railways. | FAURE, SWAN, SELLON, GRISCOM and others. 
STEAM POWER PLANTS. STATION CONSTRUCTION. CONDUITS. 


— - ILL’ ~ COMPLETE ELECTRIC LIGHT » POWER PLANTS. 
DOUBLE-POLE CONVERTER SWITCH 


nat oe abs HIE ACCUMULATOR COMPANY, 


WITILE WORKING ON THE 44 BROADWAY, NEW YORK. 


Converter or on the Secondary Circuit. PHILADELPHIA AGENCY: 
ELECTRO DYNAMIC COMPANY, 224 Carter Street, Philadelphia, Pa. 
W. S. NILL.. | CHICAGO AGENCY: 239 La Salle St. SAN FRANCISCO AGENCY: 220 Sutter St, 
9 BOSTON AGENCY: HOLTZER-CABOT ELECTRIC COMPANY, 111 Arch St. 
133 OLIVER sT., BOSTON, MASS, PROVIDENCE AGENCY: SWARTS & GANNETT, Swarts Building. 





























- 
A A Ae BAG bc sit. iN ti AD. “ 











ee 





October 18, 1890 


ELECTRICAL REVIEW xiii 








AMERICAN AND 


ON ELEGTRIGITY * 


Electricity, Magnetism, Etc., Etc. 








Adams, -Masny on Wlectrichy. ...... bvind Saige hide o ocinsh sb cco deco cccces erecceecesess $4 00 
<== Elements of Magnetism and Electricity. Cloth, 238 pages, 151 illustra- ; 

GEOTS . ccc ccccccvcccccesSecces cocccccccccees seccccccccccccceccsccceereeees 5 
Anderson. Lightning Conductors. Cloth... .........2.sccecccccccccccececerees 6 50 
Rite, - lemnaeies OF BSs BOUIN... «ooo vo secceccccccceccssecccceseces oe 1 50 
Ayrton. Practical Electricity. For students of electrical engineering. 516 pages, 

SOD TION, «<< 0.00.60. 0:00cn 3 th 010 ane cs dn oh 9 0h 00h 04s de 00 shan cub Chee 
Barlow. Magnetit Attractions. ........c0-cscccccccce cocccccccccccesescccccs 
Barnard. First Steps in Electricity. ..............scccecccesccceccccees socnces 
Benjamin. Avge of Hlectricity. ..... 50... ciceccscscsercvees 
Brennan. A Popular Exposition of Electricity. 191 pages 
Blakesley. Alternating Currents of Electricity. Cloth........-.......-e0e. an 1 
Bottone. The Dynamo. How Madeand How Used. A bookforamateurs. Cloth. 1 00 
Cavendish. Electrical Researches. Cloth............. s.cccccecs secccccce ove 5 00 
Cook. Magnetism and Electricity. Cloth, 48 illustrations. .......... ..se.ee.+- 40 
Cumming. Electricity Treated Experimentally. Cloth, 100 diagrams...... ..... 1 50 
Davis. Manual of Magnetism, Galvanism, etc. ..............sccccsccccsccccsces 8 00 
Deschanel. Electricity and Magnetism. Cloth...............cccccccccccccceces 1 50 
De Fonvielle. Thunder and Lightning. Cloth, 285 pages................. EAN ER! 1 00 
De La Rue. Experimental Researches in the Electric Discharge with the Chloride 

Se er ee ee te error rrr ee 8 60 
Du Moncel. Electro-Magnets. Boards, 50c.; English Edition.............e.+0 75 
Dunman. Short Text Book of Electricity and Magnetism......... ov ednenesennee 40 
Dyer. Induction Coils; How Made and How Used. Boards..............eese0e 50 
Electricity in the Service Of Man. 2.025 606 i. os 0000508 oc ccs clc'ee cere cs seV eee Ses 6 00 
ree, Ca Ne PE IN oo 5 ives. nv we saccdnccwenceesvesedes 1 10 
Faraday. Experimental Researches in Electricity. 8 vols., cloth.............++. 20 00 
Fiske. Electricity in Theory and Practice. Cloth, 270 pages, 180 illustrations.... 2 50 
Ce, ee ee ees 8 eee 
Fleming’s. Short Lectures to Electrical Artisans............0..eseeeeccceccce ce 
ER, DIN MINE, iio Sno hone 0h abilsch doles 00h 420s s000ees 
Gordon. School Electricity. Cloth, 262 pages, 139 illustrations 
Gordon. A Physical Treatise on Electricity and Magnetism. 2 vols., cloth....... 10 00 
Gladstone & Tribe. The Chemistry of the Secondary Batteries of Planteand Faure. 1 00 
Gordon. Four Lectures on Static Electric Induction. Cloth.............eee0ee. 80 
Gatinrin, ~ EE nmiCtPin GG TOON a6 5.0.0.6: o. 555. 6:00.0.19:5:50:50 0 5 p5:0:010:09900066 0060007 1 25 
Hamilton. The Origin of Energy, Electrostatics and Magnetism.............+++- 2 00 
Heap. Electrical Appliances of the Present Day. Cloth...........0..ceseseeees 2 00 
Hospitalier. Domestic Electricity. Cloth, 229 pages, 155 illustrations.... ....... 8 00 
Hospitalier. The Modern Applications of Electricity, Cloth.............ssseee. 8 00 
Harris. Rudimentary Electricity. Flexible, 69 illustrations. ...............e000s 60 
Harris. Rudimentary Magnetism. Cloth, 165 illustrations ..............e0eee0. 1 40 
Harris. Galvanism, Animal and Voltaic Electricity................,... seegenes 60 
Hering. Winding Magnets for Dynamos. 63 pages... ...........00.seececeeees 1 2 
ee a a ee ee ee 2 25 
Jenkin. Electricity and Magnetism. Cloth, 177 illustrations.................... 1 50 
Kirwan. Modern Electricity with Glossary of Electrical Terms. 128 pages....... 80 
Kohlrausch. Physicai Measurements, with Appendices on Absolute Electrical 

IE oon. Shas ttesnadctagnrhseanee. sescstatiawssskckctudeossaiiens 
Lardner. Hand-Book of Electricity, Magnetism and Acoustics. 400 illustrations, 

CT Pe ee PN ee ES eet TOT Oe eee A 
Levander. Solutions of Questions in Magnetism and Electricity. Cloth ........- 1 00 
Tides FA WEE HANES DOE 6.5.05 50 viednes 5005 ses6cnsesesseeceeewsse 1 00 
ee BIN 0: 6-- v'n:.0-00-ssen cage ehaedinnsvanesenanssseaueein 5 00 


Lock. Workshop Receipts. Devoted mainly to Electrical and Metallurgical sub- 
SI. Ce Acib bead Messe S09045868Se SONRETSSOSLONS esasbe wEEEES 2 
NO OIE HINO 6 50s 4:66-45.5.045.0.50055890 4440840656 9550s gneees 5 00 
Martin & Wetzler. Electric Motor and its Applications. 208 pages, 199illustrations. 3 00 


Mascart & Joubert. A Treatise on Electricity and Magnetism. Vol. 1, cloth, 654 
Te ee eT Te 
Maxwell. A Treatise on Electricity and Magnetism. 2 vols., 20 plates and 105 
oe, ee er eT TT 
Maxwell. An Elementary Treatise on Electricity. 6 plates, 54 illustrations...... 2 00 
Ge IN oo. 80505505060 s6tn0ssccseny o000800000un been 2 00 
McClure. Edison and his Inventions....... pe ee ry ae ee 1 00 
Mendenhall. A Century Of Misctrichy... ......cccccccccccccvcccccccccovcegeuee 1 25 
DE, AORN OE RU «i 0 0 55 ois an snssen ses eccvnce, sovvccesesbes 6 00 
Miller. Magnetism and Electricity. 212 pages, illustrated...........0..cseeeee. 2 50 
ES EE ea ee 1 40 
Murdock. Notes on Electricity and Magnetism. Cloth, 38 illustrations....... — 60 
Munro & Jamieson. Electrician’s Pocket-Book of Electrical Rules and Tables.... 2 50 
Niaudet. Elementary Treatise on Electric Batteries. Cloth, 55 illustrations...... 2 50 
Nipher. Theory of Magnetic Measurements............ fo 
Noad. The Student’s Text-Book of Electricity. Cloth, illustrated............ .. 
Overend. Elementary Experiments in Magnetism and Electricity. Cloth 
i eo ee! ee eee eee 





—. Action of Lightning and Means of Defending Life and Property from its 
ORB. oo oc oi ciccvncccwdepecccesaeseccccseeccceceess ceccssocsovccosceees 


Plante. Storage of Electrical Energy. 268 pages, 89 illustrations............... 4 00 
Pynchon. Introduction to Chemical Physics. 650 pages, 269 illustrations........ 83 00 
Radau. Wonders of Acoustics; or, The Phenomena of Sound. Cloth, 288 pages, 
pS CO a Ae ARE s Dee Pas 8 Ceper  aa he ga EF eee 
Rankine. Rules and Tables for Engineers .............ssesese seeeecesceereess 4 00 
Reports of the Committee on Electrical Standards. Cloth.................eee0e: 8 75 
Rogers. -_ + ~ SE cto ci menieinuscndk snebesereeeeeseneeenes 50 
Salomons. ep PONCE DOORUIINIOOS, «5. 0 «05000000 00008 d6es 06d dbeseed 1 20 
Spang. Treatise on Lightning Protection. Cloth, illustrated................e008 75 
Stewart & Gee. Electricity and Magnetism. 497 pages, 223 illustrations......... 2 25 
Swinburne. Practical Electrical Units Popularly Explained. Cloth............. 60 
Tarn. Magnetism and Electricity. A book for students .............20.eeeeee 80 
fin ie RES Se ae 2 00 
Thompson. Elementary Lessons in Electricity and Magnetism. Cloth, 168 illustra- . 
Se per n= ee ee ae ee bES- Se osuece 
Thompson. Recent Progress in Dynamo Electric Machinery.................... 50 
Thomson. Electro-Statics and Magnotiom. ...........5.ccceecsccccseseveveicces 5 00 
TOGO, ED BN EE cc ccsccccsceccsccccesesccceeseses 50 
Tyndall. Lessons in Electricity at the Royal Institute, 1875-6. Cloth............ 1 00 
atson and Burbury. The Mathematical Theory of Electricity and Magnetism. 
ey I CLES... oo cevcsveesinevedencssessesesoese 2 75 
Wonders of Acoustics; or, The Phenomena of Sound. Cloth, 288 pages...... --. 100 
Woodbury’s Protection and Construction of Mill Floors. Cloth................- 2 50 
Welch. Table of Relative Weights of Copper Conductors............-.-sseeeee 10 
Woodward. Arithmetical'Physics. Boards. ................cccscccsscccccecces 80 





FOREIGN BOOKS 
ITS APPLIGATIONS. 


Telegraphy and Telephony. 

Abernethy. Commercial and Railway Telegraphy. I! ‘ustrated, cloth........e0+. 
Beechey. wren ben cn 4 CNG SE GIMMTMUORS.. 260.0 cccccceccscccgosooene 
Clarke & Sabine. Electrical Tables and Formule. Cluh.............. oc cosecge 
Culley. Hand-Book of Practical ep Cloth, 442 pages........... eeeebe 
Davis & Rae. Hand-Book of Electrical Diagrams and Connections........... osee 
Douglas. A Manual of Telegraph Construction. 88 diagrams, cloth ............- 
Fahie. History of Telegraphy to 1837. Cloth, 529 pages............... eseenene~ 
Field. History of Atlantic Telegraph. ............0+sesccccscccessseees oxvevens 
Sey PURI GAIN, «As, 6 £55 08hds-0 tain so 6 bb os 0040000090900s00ss0008 cocccccccene 
Hoskiaer. Laying and Repairing Electric bape on oe Cables. Cloth...... eveccees 
Hoskiaer. A Guide for the Electric Testing of Telegraph Cables. Cloth......... 
Jones. Historical Sketch of the Electric Telegraph. .............cceeccseeeveeees 
Lardners. Electric ae Nc cdinn cnnnadhsesensant th dehean ose 
Lockwood. Electricity, Magnetism and Electric Telegraphy. Cloth, 376 pages... 
Loring. A Hand-Book of the Electro-Magnetic Telegraph. Boards, 50c.; cloth, 

CN nat btn onsi we ts sesh an eneeeeneens 6600s beets s405ses 0008s 0 
Maver & Davis. The Quadruplex. Cloth, 126 pages.........ssessseceeececeees 
6 0:595:065405 SOLON tend +8 dedenebinebenekeneeeses 
Pope. The Modern Practice of the Electric Telegraph. Cloth, 79 illustrations. .. 
Plum. The Military Telegraph During Our Civil War. Two vols., portraits and 

ane mbhbvannennstns-anl. 45-600 «2066009 60460005985 0069eseeEsesn 
PPONO I, TOIT. CRIED. 0s 00.505 5.0:00:005990550650000000000008% 
Prescott. Electricity and the Electric a. Cloth, 670 illustrations, 2 vols. . 
Sabine. History and Progress of the Electric Telegraph. Cloth, 134 illustrations. . 
IY SD 6s dn nansngaes 5990000000 5009050059.00550008 se ees 
Schwendler. Instructions for Testing Telegraph Lines. 2 vols., cloth, illustrated. 
Smith. Manual of Telegraphy. 31 illustrations, paper................eeeeeeeee- 
I 5h Db nding 8 ode 05010406561 ph eas ehh shine 000500650 06040008 + 
Terry & Finn. [Illustrations and Descriptions of Telegraphic Apparatus. Cloth, 

ak on inna puns 552555 40u5 9548 bE REST NEDSS HORS oeseoEsS 
Williams. Manual of Telegraphy. Cloth, 327 pages, 90 illustrations............. 
Dolbear. The Telephone. Cloth, illustrated... .........ccccccccccccccceccccces 
Du Moncel. The Telephone, the Microphone and the Phonograph. 70 illustra- 

I rattccnakhbhoddeckddicccenGeds ue Sounienhtsew nes $weehesieweeeas 
Lockwood. Practical Information for Telephonists. Cloth. ....... ........... 
Prescott. Bell’s Electric Speaking Telephone. 526 pages, 330 illustrations. ...... 
Thompson. Philip Reis, Inventor of the Telephone. Cloth, 3 plates and 48 en- 
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Electric Lighting and Transmission of Power. 


i & Boulard. The Electric Light. Its History, Production and Application. 
cach crt tamtchocs soceear sess s sate eehe on 4b i9s405S090449%0505060 
Atkinson. Elementary Principles of Electric Lighting.............-........+0.. 
Badt. Dynamo Tenders’ Hand-Book. General Rules for the Care and Operation 
of Electric Light Plants. 70 illustrations, 93 pages ...........2.-.-.eeeeeees 
Badt. Incandescent Wiring Hand-Book 
Cunynghame. A Treatise on the Law of Electric Lighting. Cloth.............. 
Day. Electric > ES CU acide sies Saesisiesnenseunes. SeNee86s 
De Cew, Glacer. Magneto and Dynamo Electric Machines ...............+++00+- 
Du Moncel. Electric Lighting. 66 illustrations, cloth............ sssssseseeeee 
Dredge. Electric Illumination. 2 vols., cloth. Vol. 1 (scarce), $15. Vol.2..... 
Electric Lighting Act, 1882, also the Rules of Board of Trade, October, 1882...... 
Foote. Economic Value of Electric Light and Power. 191 pages....... ‘sebeane 
Gordon. A Practical Treatise on Electric Lighting. Cloth.............ceeseee. 
Grierson. Electric Lighting by Water Power... ...........+- seeeeseee oe . 
Hedge. Precautions to be Adopted on Introducing the Electric Light............ 
Hedges. Central Station Lighting. Paper... ..........see.-ceseeees soseccoees 
Holmes. Practical Miectric Lighting. Cloth... .......sccccscccccccccsccccecens 
Higgs. Magneto and Dynamo Electric Machines. 301 pages... ............ee000 
SCO DEMON 5. cys000sys 66069066090099006800000006008 
ee I Wh nn 5a nes cine dauleneb0e one wien deenesasecenseee 
Pope. Evolution of the Electric Incandescent Lamp........ ......-...00+ w00se 
Prescott. Dynamo-Electricity. Cloth....... ......scccecccsssees ey Se 
Stephen. rinkles in Electric Lighting. Cloth, 45 pages, 23 illustrations........ 
Schellen. Magneto-Electric and Dynamo Electric Machines, Cloth............. . 
Schilling. Present Condition of Electric Lighting ..............+.....ss0ees eeee 
Thompson. Dynamo-Electric Machines. Illustrated, boards....... ........s00. 
Thompson. Dynamo-Electric Machinery. 57 illustrations, boards .............. 
Thompson. Dynamo-Electric Machinery. Cloth, 527 pages, 324 illustrations.... 
Thompson. Recent Progress in Dynamo-Electric er 
Thurston. Stationary Steam Engines, especially as adapted to Electric Lighting 
Pur 
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Urquhart. Electric Light: its Production and Use. Cloth, 94 illustrations ....... 

Du Moncel. Electricity as a Motive Power. Cloth. ...........0seeeseccecccsees 

Kapp. Electric Transmission of Energy and its Transformation................. 

Wewmbert. Tiestwo-Bietors, Timstrated. ..0.....0.0. crccscccccsecese seccssceces 

Walker. Practical Dynamo Building for Amateurs. .............0ee00.0 eeccces 

Bo | TIT eee Socccccseece 

Testing and Measurements. 

Haskins. The Galvanometer and its Uses. Morocco, 8 illustrations....... beens 

Kempe. A Hand-Book of Electric Testing. Cloth, 494 pages............ éebnees 

Lockwood. Electrical Measurements and the Galvanometer. Cloth........ coves 

Smith’s. Dynamometric Measurements. ..........-..seeeeeceeecevecccecs eeeeee 

Swinburne. Practical Electrical Measurement. 55 illustrations, 155 pages....... 

Electro-Metallurgy, Electrotyping, Etc., Etc. 

Badt. Bell Manger’s Hand-Book. Practical Information and Suggestions to per- 
sons having Charge of Batteries, Bells, Annunciators and Electric Gas Lighting 
Apparatus. 105 pages, 97 illustrations. ..........+seeeeeees ee eeeceeeseceees 1 00 

Bottone. Electric Bells and All About Them. Practical Instruction for Electric 
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Bell Fitters. Over 100 illustrations, 190 pages... ... piiionsuechnenans 1 20 
Bottone. Electrical Instrument Making for Amateurs. .........++...seeeeee .. 200 
Fontaine. Electrolysis. Cloth, 264 pages. ..........sseseeeeeeseeeeeereeeneeens 8 50 
Gore. The Art of Electro-Metallurgy. Cloth, SNE 2 0055. 950565000 n0seedee 2 25 
Napier A Manual of Electro-Metaliurgy. Cloth........ 000000 009nsbs00s e000" 8 00 
Urquhart. Electrotyping. A Practical Manual ..............e.seeseeeeeees seo, BOO 
SE, «EE. CRs o'00.0:s cnn gbbued 50sunddon set Cickoudsesensbueut 2 00 
Wahl. Galvanoplastic Manipulations. Cloth....... eh dabvtbe whipnbbaphaelnebed 7 50 
Watt. Electro-Metallurgy Practically Treated. Cloth................seee. dice VO 
Watt. Electro-Deposition. Cloth, 568 pages, 144 illustrations.............. osoee OO 
Wilson. Stereotyping and Electrotyping. Cloth, 195 pages ..............ss00- 00 


pages 2 
(eCopies of | of the above books will be promptly mailed, POSTAGE PRE- 
PAID, to any address in the world on receipt oi price. Remit by Express or Post Office 
Money Order, Postal Note, Draft or Registered Letter. Address 


ELECTRICAL REVIEW PUB. CO., 


P.O. BOX, 3320. 


18 PARK ROW, NEW YORE, 
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CROSBY ELECTRIC GOMPARY. 


PRINCIPAL OFFICE, 


JUDGE BUILDING, cinTH AVENUE © NEW YORK. fe 4 


SIXTEENTH ST., —— 


CROSBY DRY BATTERIES f= 


FOR OPEN CIRCUIT WORK. 


ELECTRO-MOTIVE FORCE, 1.55 VOLTS. CURRENT, 1 TO 15 AMPERES. 


RECTANGULAR, CYLINDRICAL, TELEPHONE. 


MADE IN ALL SHAPES AND SIZES. 


RECUPERATE OFTENER AND QUICKER THAN ANY OTHER. 


Xiv 




















RECTANGULAR: nae 
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NEAT, — — CLEAN. — EFFECTIVE. — SIMPLE. — 


IT IS THE BEST ON THE MARKET. 
IT HAS MORE ADVANTAGES THAN ANY. 
IT IS SOLD SEMI—CHARGED. 


IT DOES NOT DIE ON THE SHELF. 


COMPACT. — PORTABLE. 


IT IS NOT AFFECTED BY TEMPERATURE. 
IT 1S NOT DESTROYED BY SHORT CIRCUIT. 
IT IS THE MOST RELIABLE. 
IT PERFORMS THE MOST WORK. 


FOR TELEPHONES, ANNUNCIATORS, GAS LIGHTING, HOUSEWORK, MEDICAL PURPOSES. 








THE HUSSEY 


The Only Blue Stone Battery that can 


be used for open circuit work. 


No Consumption of Blue Stone when 


not in use. 


For Charging Storage Batteries, Run- 
ning Sewing Machines, Small Incandes- 


cent Lamps, Fans, Dental Machines, 


Telegraphing. 





BLUE STONE. 


Can be completely recharged without 
dismounting. 


No Deposit of Copper on Zinc. 
Gives 10 Times the Current of Any. 
For Running Motors. 

For All Uses. 


THIS IMPROVEMENT CAN BE AP- 
PLIED TO ALL FORMS OF BLUE 
STONE JARS AT PRESENT IN USE. 











THE DUPLEX. 


Its two cells occupy only the space of one, 
thereby giving a voltage in the space of one 
cell, equal to that obtained by any other two 
cells requiring double the space. 


For Housework, 
Bells, 
Burglar Alarms, 
Etc. 
No Climbing Salts. 


Always Clean. 
Recuperates Quickly. 
Large Zinc Surface. 





uid Batteries. 


Is rapidly taking the 
place of all other | 
Open Circuit Liq- | 


| ‘The Simplest and Cleanest Close 





THE ECLIPSE. 


Intended for Close Circuit Work. 
Will Not Polarize. 
Pure Water only Necessary to Charge It. " 


Circuit Battery in the World. 

No Fumes. oA *< 
No Odor. 

For Small Motors. 


Small Lamps. 


For Doctors’ and 
Dentists’ Use. 


induction Coils, Etc., 
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and all purposes 
where a Constant 
Current is required | 
for continuous or ‘ 
intermittent work. 











